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iNEWS FROM THE HILL I 
College Dedicates 
Stoddard Laboratories 
Other than Boynton Hall , no building has 
played a more vital role in the history and 
traditions of WPI than Washburn Shops. 
Completed in 1868 as WPI's second build-
ing , the Shops then housed commercial . 
machining and manufacturing facilities 
where students served as apprentices to 
skilled workers, for a half century turning 
out products that added significantly to the 
Institute 's reputation- and to its purse. 
So successful was this enterprise that in 
1892 a three-story wing was constructed to 
provide additional manufacturing space. 
Yet important as this space has always 
been , until recently, it was known simply 
as the North Wing. 
But all that is history now , for at 
Reunion on June 1, before a large audi-
ence of alumni, trustees and friends of the 
college, WPI dedicated the Wing as the 
Robert W. Stoddard Laboratories , honor-
ing the community leader who served the 
college as a trustee for 33 years before his 
death in December 1984. Stoddard was a 
longtime supporter of the materials engi-
neering program of the Mechanical Engi-
neering Department, which is housed in 
these laboratories. 
" I think it's appropriate for these metal-
lurgy laboratories to be named for Bob 
because he was fascinated by precision , 
delicacy and perfection," said Helen E. 
Stoddard, thanking WPI for its tribute to 
her late husband. 
Stoddard began his lifelong career with 
Wyman-Gordon Company in 1929 as a 
laboratory helper. In 1967, he was elect(fd 
chairman of the Wyman-Gordon Board of 
Directors , a post held earlier by his father, 
Harry G. Stoddard . This company, 
founded in 1883 by two WPI alumni , is 
the western world 's largest supplier of 
forgings to the automotive, aircraft and 
gas turbine industries. 
For the last 21 years of his life, Stoddard 
also served as chairman of the Worcester 
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A distinguished name for a distinguished building: Mrs. Helen E. Stoddard receives a 
gift from Dr. Edmund T. Cranch at the dedication of the Stoddard Laboratories, named 
in honor of Mrs. Stoddard's late husband, Robert W Stoddard. Looking on are Joseph 
R. Carter, chairman of the board of Wyman-Gordon Co., and Robert C. Steele, chair-
man and president of the Worcester Telegram and Gazette Inc. 
Telegram and Gazette Inc. He was a direc-
tor of some of the region 's most presti-
gious business firms , as well as a trustee of 
banks , museums , and educational and 
research institutions . 
" In his lifetime, Bob Stoddard modestly 
declined any offer we made to honor him 
in some manner," said Dr. Edmund T. 
Cranch . "The one exception was his hon-
orary Doctor of Engineering degree which 
WPI awarded him in 1952. 
"When he participated in the dedication 
of the Stoddard Residence Center in 1970, 
and later in announcing the establishment 
of the Stoddard Professorship in Manage-
ment, he stressed that these were to honor 
the memory of his father, Harry G. Stod-
dard," added Dr. Cranch. 
Following Robert Stoddard 's death, 
WPI officials discussed with his family the 
possibility of placing his name on the 
building which for nearly a century has 
been nameless. His family concurred. 
The Stoddard Laboratories were com-
pletely renovated in 1983-84 during the 
$4.3 million reconstruction of the entire 
Washburn Shops complex. 
Three Alumni Term 
Trustees Elected 
Howard G. Freeman '40 ME, WPI Board 
of Trustees chairman, has announced the 
election of three alumni to trustee posi-
tions, effective July 1, 1985. 
Raymond J. Perreault '38 ME, an eight-
year incumbent, will serve a second term, 
until June 30, 1988. Robert F. Stewart '50 
EE, also an incumbent with five years of 
Board service, will serve a second five-
year term. Donald E. Ross '54 ME will 
serve an eight-year term, his first. 
Perreault is president and treasurer of 
Falls Machine Screw Co. Inc. , Chicopee, 
MA, manufacturer of precision industrial 
and consumer items. He has been active in 
alumni and college affairs as a member of 
the President's Advisory Council, the 
Connecticut alumni chapter and the 40th 
Reunion gift committee. 
Perreault is active in organizations such 
as the Greater Chicopee Chamber of Com-
merce, of which he is a director, Chicopee 
Boys Club and Springfield YMCA, and 
since 1973, he was awarded an honorary 
Doctor of Science degree in 1967 and the 
WPI Award for Distinguished· Service to 
the College in 1977 . 
Raymond J. Perrault '38 Donald E. Ross '54 Robert F. Stewart '50 
McCullough is the author of four books, 
all of which have received wide critical 
and popular acclaim: The Johnstown 
Flood, The Great Bridge, The Path 
Between the Seas and Mornings on Horse-
back, a biography of Theodore Roosevelt 
that won the 1982 American Book Award. 
In addition to narrating the "Smithsonian 
World" series on public television, he is 
working on a biography of Harry S. Tru-
man. McCullough received an honorary 
Doctor of Engineering degree from WPI in 
1984. 
the National Association of Manufactur-
ers. He lives in Suffield , CT. 
Ross is president of MPB Corporation 
of Keene, NH, manufacturer of precision 
bearings. He has served as vice president 
of the Alumni Association , as a member of 
the Association's Executive Committee, as 
chairman of the Alumni Publications 
Committee, and as chairman of the 25th 
Reunion gift committee. At Reunion in 
June, he was given the Herbert F. Taylor 
Award for service to WPI. 
He has served as director of the Leba-
non, NH, Chamber of Commerce, the 
Lebanon Industrial Development Associa-
tion, the Daniel Webster Council of the 
Boy Scouts of America and the United 
Way. He is a corporator of Mary Hitch-
cock Memorial Hospital and Keene Sav-
ings Bank, and is a director of Troy Mills 
Inc . He resides in Surry, NH. 
Stewart is senior executive vice presi-
dent for IC Industries Inc., Chicago. In 
1971, he was given the Robert H. God-
dard Award for professional achievement. 
WPI awarded him an honorary Doctor of 
Engineering degree in 1978. He is a 
member of the President's Advisory Coun-
cil. 
He is a director of Incom International 
and a former trustee of the University of 
Connecticut. Previously , Stewart was 
senior vice president for strategic planning 
of United Technologies Corporation and 
corporate vice president and group presi-
dent (industrial products) for Rockwell 
International. He lives in Glenview, IL. 
Toward More Humane 
Technologists 
"The great engineers of the past-the Roe-
blings , the Eiffels , the builders of the Pan-
ama Canal-didn't see themselves as 
heroic figures , or as characters in the 
drama of history. The giants of 19th-cen-
tury technology were 'civilized' engi-
neers, whose creativity, not just their 
mathematical prowess, made the real dif-
ference . Besides their work, many were 
interested in poetry, theater, literature , 
even growing roses . They didn't divorce 
technology from the humanities. They are 
models which technologists today might 
well emulate."-David McCullough , 
writer, historian, and featured speaker at 
the inaugural Friends of the Humanities 
Program at WPI, held this past May 15 . 
McCullough came to WPI to help initi-
ate the Friends program as well as to be on 
hand for announcement of the new Paris 
Fletcher Distinguished Professorship in 
the Humanities, named to honor the WPI 
trustee emeritus who has served the col-
lege for more than 30 years. John F. 
Zeugner, professor of history, was named 
recipient of the first Fletcher professor-
ship. 
Zeugner has twice been awarded fellow-
ships to teach in Japan. In May he was 
awarded the 26th annual WPI Trustees 
Award for Outstanding Teaching. A spe-
cialist in American history, he has pub-
lished both as a historian and as a writer of 
fiction. 
Fletcher, a senior partner in the Worces-
ter law firm of Fletcher, Tilton & Whip-
ple, was a WPI trustee from 1953 until 
1973, serving as vice chairman for 11 
years and on the Board's executive and 
investment committees. A trustee emeritus 
Sigma Phi Epsilon Closed 
Undergraduate members of the WPI 
chapter of Sigma Phi Epsilon Fraternity 
have been informed by their alumni board 
that the chapter and the chapter house have 
been closed and will remain closed for the 
foreseeable future. 
The fraternity was placed on suspension 
by the college in Marc~. Complaints 
against the chapter included violations of 
campus party regulations, neighbor com-
plaints , and hazing of pledges. The mem-
bership status of individual members will 
remain suspended until graduation when 
they become alumni members of the 
national fraternity. 
In his letter to the undergraduate mem-
bers, Sig Ep's Alumni Board President, 
John P. Jacobson '65 wrote, in part: "We 
remain committed to the goals and ideals 
of Sigma Phi Epsilon Fraternity and fully 
support the WPI fraternity system. We 
expect to recolonize the fraternity within 
three to four years." ' 
(L. to R.) Author-historian David McCullough , Dr. Edmund T. Cranch, Paris Fletcher 
and Robert Cushman, president and CEO of Norton Company, at the announcement of 
the Paris Fletcher Distinguished Professorship in the Humanities. 
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The Twelfth 
presidency 
of WPI proved 
golden years 
for the Institute. 
Edmund Titus Cranch 
By Roger N. Perry, Jr. '45 
T he walk Edmund Cranch took to campus that warm July morning in 1978, from his newly occu-pied presidential residence , across Alumni Field and the 
Quadrangle, would become an almost 
daily ritual for the next seven years. 
He stopped to chat briefly with campus 
staff as he went-groundskeepers at work 
and faculty passing by. In short order, the 
entire WPI community would come to 
know his cordial manner. 
That summer, Boynton Hall, WPI's 
administration building, was in the final 
stages of its first renovation since con-
struction in 1868 as one of WPI's two orig-
inal buildings. The office Ed Cranch 
entered that morning had been temporarily 
relocated in a modest building nearby, a 
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building that had once served as a working 
foundry for the college. 
As he entered this office, he was con-
fronted by the bare polished wood surface 
of his new desk . And though it didn't 
remain empty for long , neither did it 
become cluttered in the next seven years . 
For-ever the engineer-his exacting stan-
dards kept the desk well organized, even 
as his presidential workload increased. 
The normally slower paced campus life 
of summer was for Dr. Cranch a time of 
intensive learning about the institution he 
had been chosen to lead. He used the time 
well , assessing the job which lay ahead 
and the faculty and administrative staff 
who stood by eager to assist him. 
After an academic career spanning three 
decades at Cornell, Ed Cranch was mak-
ing a new beginning on a new campus, in a 
new city, and in a new role. His would be 
the task of fine-tuning the WPI Plan . 
Forces external to the college required a 
president with national- indeed, interna-
tional- perspectives on higher education, 
particularly in engineering and . science. 
Edmund Cranch took office in an eco-
nomic climate where even meeting the 
basic financial needs of the institution 
required larger budgets each year. 
Cranch tackled the presidency with the 
thorough vigor that characterized his han-
dling of every endeavor he'd ever under-
taken. His low-keyed, "please and thank 
you" manner often belied the intensity of 
his concerns for the college. 
At his inauguration in October 1978, 
Cranch was quoted as saying that WPI's 
position as a leader in quality undergradu-
ate education was one of the most enticing 
reasons for his coming to WPI. And as 
president, he even taught a course on 
vibrations within the mechanical engineer-
ing curriculum. 
Teaching was a way to get to know the 
WPI student better, he claimed. Yet, much 
as he enjoyed the challenge of the class-
room, Cranch understood that this was no 
longer his primary domain. It was a presi-
dential luxury that he soon found required 
more time than he could justify. 
For the most part, the academic deans 
and department chairs enjoyed Ed 
Cranch 's confidence in matters of instruc-
tion and academic affairs. At the same 
time, he followed the academic planning 
activities of the faculty with great interest. 
He put his full support behind strengthen-
ing WPI's fledgling biology program and 
adding graduate programs in firesafety 
engineering, materials engineering and 
business administration. 
But Ed Cranch 's real forte had been 
demonstrated several years earlier at Cor-
nell, when he served as chairman of the 
President's Special Committee on Long 
Range Financial Planning. The commit-
tee's report, known in Cornell circles as 
the "Cranch Report," had been disturbing 
to many faculty, but the hard economic 
facts and planning consequences outlined 
in the report were right on target. 
At WPI, too, with double-digit inflation 
a reality in 1978 and freshmen enrollments 
nationwide projected to turn down dramat-
ically in the decade ahead, planning for 
this volatile environment rapidly became 
almost a full-time endeavor for Ed 
Cranch. 
In 1982, with the professional assistance 
of Earl Flansburgh Associates , Cranch 
commissioned a frank assessment of 
WPI's campus facilities. The Flans burgh 
Report provided important guidelines on 
land use and student needs for the coming 
decade and beyond. 
One key outcome of this study was a 
plan for a new 230-bed student residential 
center at the eastern end of the campus. 
Cranch became actively involved in this 
project, reflecting his well-known concern 
for the quality of student life. In fact, the 
$7.3 million residence center, Founders' 
Hall, to be completed for the fall 1985 
academic session, is WPI's largest-ever 
construction project. 
In addition, he oversaw the 1983-84, 
$4.3 million renovation and expansion of 
WPI's second oldest building, the 
Washburn Shops and Stoddard Laborato-
ries. As a result, Washburn's tradition of 
excellence in engineering education has 
been restored in full-and enlarged to bet-
ter serve future generations of WPI stu-
dents. 
Perhaps Ed Cranch 's most challenging 
and ambitious planning endeavor, how-
ever, was in preparing the campus and the 
faculty for a comprehensive network of 
latest-generation computing power. While 
some colleges have attracted national 
attention for requiring freshmen to pur-
chase their own personal computers (too 
often, time has shown, a premature strat-
egy), WPI has chosen not to follow suit at 
this time. 
In 1981, President Cranch selected Pro-
fessor Owen Kennedy, Jr. , '45 as Dean of 
Academic Computing. Under Kennedy's 
guidance, the Committee on Academic 
Computing recommended and is now 
managing a comprehensive plan for inte-
grating personal computers into academic 
and research activities at WPI. (See "Tun-
ing Up for the Computer Generation," 
WPI Journal, May 1985.) 
WPI is bringing its students into the 
computer age by providing ample access 
to latest-generation computers in laborato-
ries and at terminal locations across cam-
pus. Computer equipment is being 
upgraded continually through purchase 
and the generosity of companies such as 
AT&T, Data General , Digital Equipment 
Corporation (DEC), IBM and Wang. Stu-
dents may, however, purchase a PC 
through the college at reduced cost should 
their individual needs indicate that owner-
ship is in their own best interest. 
Opposite: Taking the floor at a faculty 
meeting to outline WPl's plans for student-
recruitment in a volatile marketing envi-
ronment. Below: Dr. Cranch met weekly 
with his executive academic and adminis-
trative staff to work on the pressing issues 
confronting WPI. In 1982, Data General 
selected WPI as recipient of a $300,000 
DG ECLIPSE MV/8000 computer system. 
Bottom: Dr. Cranch is shown with Data 
General president Edson de Castro. 
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0 n his daily walk to campus across the athletic fields , former high school baseballer and college 
hockey player Ed Cranch became only too 
well aware of the unreasonable demands 
placed on WPI's playing fields since their 
construction in 1915. As recently as 20 
years ago, enrollment stood at 1,000 stu-
dents, all of them men. In 1985, with an 
undergraduate student body of 2,500, 20 
percent of it women, and another 1,000 
graduate students, WPI has long since out-
grown the fields' capacity to meet the 
growing need for sports and recreational 
space. 
Renovation of the athletic fields had 
been one goal of The Capital Program, 
announced early in Cranch 's tenure. Yet, 
inflation twice caused postponement of the 
work. Finally, in February 1985, the time 
was right for the Board of Trustees to 
authorize the sorely needed fields renova-
tion, and work began in May. 
The plan for Alumni Field calls for a 
synthetic surface on the existing football 
field, installation of an all-weather surface 
on the running track, regrading and sod-
COLLEAGUE, TEACHER 
AND FRIEND 
I can recall that January day in 1978 when a " news leak," as reported in the 
Cornell Daily Sun , said that Ed Cranch , 
then dean of engineering at Cornell , had 
been elected president of WPI. He was in 
Colorado at the time , tending to some 
important fundraising chores that I and 
others were forever putting on his plate. A 
few days before , he had announced a 
multi-million dollar gift to help the devel-
opment campaign for the geological sci-
ences. Upon their return, Virginia got hold 
of Mal Burton (WPI '40) and me, and had 
us over to dinner that night. Mal was 
responsible for undergraduate affairs in the 
College of Engineering, and I, external 
affairs . We were then associate dean and 
assistant dean, respectively, so Ed had 
more than his hands full with a WPI pres-
ence among his senior staff. 
While both Mal and I were devoted to 
our work and to Cornell , each of us left the 
Cranches' home that night feeling espe-
cially good about WPI. We knew our alma 
mater would be in caring and competent 
hands , even though we ourselves would 
have to face the prospects of "breaking 
in" a new dean. Ed and Virginia seemed 
"right" for WPI- and ready for a change 
of their own. Their three children had been 
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ding of the natural grass surfaces on the 
baseball and Class of '93 (soccer) fields, 
improved lighting on Alumni Field, and 
the addition of two tennis courts. 
Long-range planning did not involve 
raised and were on their own, and the 
number of attractive opportunities that Ed 
was receiving, we knew, would sooner or 
later take him from Ithaca. 
Ed was one of those rare faculty types . 
Whatever his ego , he has more than man-
aged to suppress it. He was then, and 
remains today, an unprepossessing man. 
Ed is not flashy; he is not interested in 
cosmetic concerns or subordinate matters . 
That is what makes him fun to work with. 
He was a fiscal conservative, a cautious 
innovator, and ·one who seemed to recog-
nize who had good ideas and were likely 
to run soundly with them, if supported. 
He also had acquired a reputation as one 
of the nation's few engineering deans who 
were serving as chairs of key university-
level committees such as minority affairs , 
long-range financial planning, and on the 
executive committee of the Board of Trust-
ees. His thoughtfulness, balance and fair-
ness-coupled with thoroughness-had 
served Cornell well through the range of 
key issues confronting higher education in 
the early and mid-1970s. In short, he was 
not a parochial university engineering 
dean, though he certainly worked hard for 
his college's share and more! 
Ed also enjoys life 's simple pleasures. 
He is an avid collegiate sports fan-espe-
cially hockey. And I'm told he was a dif-
ferent man on the ice. I'm too young to 
have seen him play during his palmier 
physical facilities alone, however. Again, 
working with expert outside consultants, 
Cranch and a committee of faculty and 
staff studied how WPI is perceived by 
potential students and those who influence 
days. God, he even camped out overnight 
to be in line for season hockey tickets at 
Cornell. He also enjoyed teaching and 
worked with a group of Cornell faculty to 
introduce more relevance into the sopho-
more core math sequences for engineering 
and applied science students. And he 
increased the support staff responsible for 
the undergraduate engineering programs, 
something that isn't easy to do within a 
research-oriented university. In short, he 
cared about the undergraduate. 
It was these qualities that suggested his 
" fit" with WPI would be a good one. 
I was particularly proud as a WPI alum-
nus all that last Cranch spring at Cornell. 
For too long, I .suspect, a good many of 
my Cornell and Ithaca area friends had lis-
tened to me wax on about the merits of 
WPI and of New England. I even claimed 
the weather to be superior (which , except 
for more gray skies in the typical Finger 
Lakes winter, wasn't so!). To me, his 
going to WPI demonstrated that all my 
posturing was really true! 
Most of all, though, I guess I liked him 
because he taught me , by example, that 
there is a real difference between form and 
substance. He was never personally ambi-
tious yet he was ambitious in his own 
quiet, unassuming way- first for Cornell , 
and for the past seven years here at WPI. 
Donald F. Berth '57 
Vice President, University Relations 
their choices of college. As the number of 
secondary school graduates declines 
sharply nationwide and especially in the 
Northeast into the early 1990s, such infor-
mation is vital to WPI student recruiting 
"A BOLD, IMAGINATIVE 
Ed Cranch greets Edward R. Delano '30 
(far left), at the completion of Delano's 
3, 100-mile, 33-day bicycle trip in June 
1980: Delano, 75, cycled from California to 
his 50th class reunion. Left: Dr. Cranch 
with Mrs. Miriam Rutman, widow of Wal-
ter Rutman '30, and Cathy Kruczek Vignaly 
'84, at the public announcement of the 
Walter and Miriam Rutman Scholarship 
Fund, the largest gift ever received by 
WPI for financial aid endowment. 
Many of the study 's recommendations are 
already in place or are being implemented. 
In his inaugural message, Dr. Cranch 
also referred to WPI's strong ties with 
industry as another inducement to accept-
'"' ing the presidency. Yet during his seven 
years in office , WPI expanded these 
exchanges substantially. 
efforts for the future. Ed Cranch autho-
riz~d this study at a time of strength for 
WPI, enabling the college to actively plan 
for the future, rather than reacting too late 
to adverse conditions in the marketplace. 
One of the most visible of these indus-
trial relationships is the Manufactur-
ing Engineering Applications Center 
(MEAC). In close working sessions , 
teams from sponsoring companies collabo-
rate with WPI faculty and students to 
develop applications of programmable 
flexible automation. MEAC's comprehen-
AND CHALLENGING VENTURE" 
sive robotics laboratory occupies new fa-
cilities in the renovated Washburn Shops. 
Founded in 1980, the Center for the 
Management of Advanced Automation 
Technology (MAAT) is an industry-col-
lege cooperative research program. 
MAAT brings together advanced manage-
ment practices and research on flexible 
manufacturing, robotics and office auto-
mation. The goal is to enable industrial 
sponsors to effectively integrate advanced 
automation into their companies. 
I t was with these words that Edmund Cranch described his next 
employer-Wang Institute of Graduate 
Studies-when he resigned the presi-
dency of WPI last October. 
Wang Institute , located in Tyngs-
boro, MA, is a nonprofit educational 
institution. Its dual purpose is to pro-
vide graduate education to meet the 
growing demands of industrial software 
development , and to alleviate the 
nation 's acute shortage of highly skilled 
software specialists . 
On July 1, Cranch succeeded Insti-
tute founder Dr. An Wang as president. 
Wang, chairman of Wang Laboratories 
Inc., the giant computer company, 
remains the school 's trustee chairman. 
Founded five years ago , the Insti-
tute's School of Information Technol-
ogy specializes in software engineer-
ing . It is one of the three schools in the 
country offering the Master of Software 
Engineering degree. The School has 
awarded about 35 degrees to date; cur-
rently about 55 students are enrolled in 
the program. The Institute also has a 
non-degree, postdoctoral fellowship in 
Chinese Studies, to support the growth 
and development of a deeper under-
r 
Dr. Cranch watches as Milton P. Higgins 
(center) and Peter Morgan officially 
open the renovated Washburn Shops last 
October. 
standing of Chinese society, history 
and culture. 
While Ed Cranch says he views 
Wang Institute as a sort of laboratory .. , 
for futuristic education , the school 
should enable him to pursue his dual 
convictions-to the practical and to the 
abstract, to practicing in the field and to 
teaching. 
Further industrial ties take form in 
WPI's widely successful Cooperative Edu-
cation Program. Since 1978, student inter-
est in Co-op has doubled, and today more 
than 50 companies hire some 115 students 
for eight-week, professional-level , paid 
positions . 
In addition, WPI maintains and con-
tinues to open new interchanges with busi-
ness and government through both faculty 
research and student projects. In 1983-84, 
for example, sponsored and contract 
research totaled $3.45 million. Mean-
while, some 100 companies and govern-
ment agencies provided sponsorship for 
approximately 500 students working on 
research projects. 
A president of earlier times is reported to have once told the chairman of the Board of Trustees: 
"Sir, your job is to raise the money. Mine 
is to spend it." While this delineation of 
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VIRGINIA CRANCH: AT ONCE DIRECT, 
COMPASSIONATE AND REFINED 
V irginia Cranch may have been WPI's most spirited first lady. Lit-
tle escapes her sharp wit and outspoken 
viewpoint, and she is, according to 
close friends, deeply committed to 
humanitarian ideals and ardent in her 
concern for women's rights. 
Her first joy will always be garden-
ing, as visitors to the presidential fam-
ily residence so amply discovered. And 
though a rather private woman , on 
campus she could be found serving reg-
ularly as a Red Cross volunteer at WPI 
blood drives; attending alumni, athletic 
and dramatic events; and accompany-
ing her husband during the countless 
appearances expected of WPI's chief 
spokesperson. 
To these activities she has made a 
very real contribution. She leaves us a 
lasting impression of a woman with a 
heart of gold, faithful to her convic-
tions, and a thorough advocate of the 
mission of higher education and WPI's 
role in reaching that goal. 
responsibilities may be accurate, no col-
lege president today can minimize his or 
her role in developing institutional sup-
port. 
During the seven-year presidency of 
Edmund Cranch, total revenues received 
by the Institute doubled, and in all seven 
years the budget was more than amply bal-
anced. Excess revenues over expenditures 
($18 million) reverted to the physical plant 
maintenance and property acquisition 
account or as gifts to the endowment. The 
market value of the endowment rose from 
$31. 6 million to more than $60 million . 
In the year of his arrival at WPI, annual 
giving by alumni totaled just under 
$400,000. Results of the 1984-85 year 
will almost triple that level. And in the 
academic year 1983-84 the Annual Fund 
topped $1 million for the first time. 
Each of these financial milestones is the 
result of hundreds of inspired volunteers 
who have contributed thousands of hours 
on behalf of WPI, as well as the profes-
sional staff of the Office of University 
Relations and prudent day-to-day manage-
ment of WPI's resources-both human and 
material. 
It can be said that the Cranch years were 
"golden ones" for WPI. In all nearly $30 
million was obtained from fundraising 
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efforts from 1978 through 1985. Without 
the support of friends, corporations and 
foundations, motivated largely by the 
character of the person "managing the 
shop," such material achievements would 
not have been possible. 
By virtue of the office, college presi-dents are the chief spokespersons of the institutions they represent. The 
intellectual stature of these individuals, the 
wisdom of their words, the significance of 
their deeds in the world beyond their cam-
puses become their institutions to the many 
who may never actually visit or attend 
their colleges. 
Throughout his entire career, Edmund 
Cranch has played key professional roles 
nationally as well as in his academic 
appointments. He has been an active 
member and officer of the American Soci-
ety for Engineering Education for many 
years . In June 1985 he was honored by his 
peers in education with his appointment as 
national president of ASEE. This is one of 
the final honors to come to him during his 
WPI presidency, and one which WPI can 
share with pride. 
In recent years he has served as well on 
advisory commissions for President 
Ronald Reagan, the National Research 
Council and the U.S. Naval Academy. 
Through the years he has been a member 
of no fewer than ten scientific honorary 
societies worldwide. 
E dmund Cranch learned before com-ing to WPI one of the secrets of suc-cessful academic leadership: One 
cannot be all things to all people. Thus he 
apportioned his time to those individuals 
and projects he felt were most critical to 
WPI's destiny. 
Faculty members whose proposals for 
pet projects languished in the presidential 
in-basket may have thought him a procras-
tinator. They could not know the long list 
of other business on his agenda-a docket 
he addressed with care and depth of atten-
tion. 
His October 1984 announcement of 
plans to leave WPI at the end of the 1984-
85 college year to accept the presidency of 
the Wang Institute of Graduate Studies 
was anticipated by no one. It was gener-
ally expected that this popular president 
and his wife, Virginia, would occupy the 
home of the WPI presidential family until 
at least normal retirement time. 
As Cranch explained to the WPI com-
munity in announcing his plans , he , too, 
had expected to complete his academic 
career at WPI. There were still projects 
here that he'd looked forward to complet-
ing and people he 'd hoped to work with on 
them. Leaving the many new friends he 
and Virginia had made in their seven-year 
Worcester stay would not be easy. Still, 
this new challenge, this unique opportu-
nity-to help set the course for a futuristic, 
fledgling graduate school, to be a 
"builder" in the Ezra Cornell sense-won 
out over all the reasons to stay at WPI. 
As he takes leave of the post he has so 
ably filled since 1978, Edmund Cranch, 
himself an avid sailor, is perhaps mindful 
of the sage advice once given by WPI's 
seventh president, Admiral Wat Tyler 
Cluverius. "Always leave on the crest!" 
WPI has prepared a booklet, The Presi-
dency of Dr. Edmund T. Cranch 1978-
1985, commemorating the twelfth presi-
dency of the Institute. 
We have set aside a limited supply of 
these booklets for readers of the WPI 
Journal. Should you wish to receive a 
complementary copy, please write or 
call: 
Worcester Polytechnic Institute 
Department of Publications 
100 Institute Road 
Worcester, MA 01609 
Phone:617-793-5305 
Jon Calvert Strauss 
Thirteenth President of WPI 
J on Strauss 's two decades in academe have been remarkable, albeit some-what fortuitous , preparation for his 
present position. 
Strauss, 45 , has been a nuclear physi-
cist , the director of a computer center, a 
professor of electrical engineering and 
computer science , a university financial 
vice president, and even a faculty master 
to 136 students in a college house. 
" Every day," he says , " you compete 
against your own standards , telling your-
self, 'By God , I can do it! ' " 
Education was top priority in the Strauss 
home, as both his father and mother taught 
school. In addition , Strauss's father was a 
professional cartoonist, which perhaps 
accounts for his quiet yet prevalent sense 
of humor. 
He denies having been a '50s whiz kid , 
but he entered an experimental accelera-
tion program at the University of Wiscon-
sin after just two years of high school . 
Majoring in electrical engineering and 
minoring in physics, he earned his bache-
lor's degree in 1959. 
Strauss went on to earn a master's 
He brings to WPI 
20 years of teaching 
and academic 
management at some 
of the nation's finest 
universities-just 
the sort of experience 
needed to lead 
the Institute toward 
the 21st century. 
degree in physics at the University of 
Pittsburgh (1962) . He worked for a while 
as a physicist at the Bettis Atomic Labora-
tory and a systems engineer for IBM, then 
earned a Ph.D. in electrical engineering at 
the Carnegie Institute of Technology (now 
Carnegie-Mellon University) in 1965. 
He went to work for a computer com-
pany, "didn't like it," and went to Carne-
gie-Mellon as an assistant professor of 
electrical engineering and computer sci-
ence. There he did normal, professor-like 
things-taught, published, directed gradu-
ate students and consulted. 
In 1970, he was lured to the top of the 
world . With his first wife, Joan , and their 
two children, he moved to Scandinavia, 
where he directed a computer center and 
taught computer science at the Technical 
University of Norway. Though the 
Strausses moved to Norway " lock, stock 
and barrel," they stayed for just a year 
before moving back to the States . In 
reflection , he allows that "it was an excit-
ing and valuable experience , but it cer-
tainly convinced us that we needed to 
reside in America." 
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S trauss returned to a visiting position at the University of Michigan, Ann Arbor, then moved to St. Louis to 
direct computing facilities and serve as an 
associate professor of computer science at 
Washington University there. 
In 1974, he went to work at the Univer-
sity of Pennsylvania as director of comput-
ing activities and professor of computer 
and decjsion sciences. Six months later, he 
took on the additional job of budget direc-
tor. 
As if that weren't enough, Strauss 
served as faculty master to the 136 men 
and women living in the Stouffer College 
House on the Penn campus. The house 
was modeled after the live-in colleges of 
Yale and Cambridge, "where students 
lived, and presumably learned, together," 
Strauss explains. 
" Living at Stouffer House," he says , 
"we found ourselves getting involved with 
those kids ... giving advice , taking sides. 
It was quite an experience." 
In 1978, the University of Pennsylvania 
appointed Strauss vice president for bud-
get and finance. 
" A college's mission is to generate and 
disseminate information ," Strauss says, 
" and it runs on information. To do that 
well , it needs modern information systems 
to support its operations-its financial net-
work, its personnel and student records , its 
data on alumni donors , and so on. So my 
years of experience with computer science 
and the academic world turned out to be 
just the background needed for managing a 
college or university today." 
University of Southern California Presi-
dent James H . Zumberge apparently 
thought so, too. Soon after assuming the 
presidency, Zumberge made the first in a 
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"In these days of tight 
federal policies toward 
higher educations and 
a declining high school 
population, I'd be 
crazy to lead any col--
lege that couldn't 
weather the storm." 
series of senior appointments essential to a 
major restructuring of the university's cen-
tral administration. In the spring of 1981 , 
he announced the appointment of Strauss 
as senior vice president for administra-
tion-to manage the university's business, 
financial and legal affairs , computer ser-
vices, and personnel. 
Strauss quickly set out to implement the 
administration's plan for a decentralized 
management system that would more 
actively involve the university's academic 
units and faculty members in revenue gen-
eration. 
Working with senior vice president for 
academic affairs Cornelius J. Pins, Strauss 
introduced a "revenue center" concept, 
making academic units responsible for 
their income and expenses. As an incen-
tive, deans and directors were given 
authority and responsibility in such areas 
as admissions and fund raising. 
"Each school is responsible for earning 
revenues sufficient to pay for its total 
expense," Strauss explains , " so that each 
is aware of what it costs to pay its profes-
sors, to aid its students , to heat and light 
its buildings, and so on. 
"The decentralized fund-raising ap-
proach may seem unconventional , but the 
best fund raisers are people who can artic-
ulate their programs well- especially if 
they have the added incentive of control-
ling allocation of the funds they raise." 
Along with the revenue centers , a new 
financial accounting system was put into 
place, providing more accurate reports on 
the university's financial performance. 
According to Strauss, the decentralized 
management system " increased the finan-
cial awareness of faculty and deans and 
maximized the university's use of 
resources." He says that operating deci-
sions and plans are now being made " by 
those who can and should implement 
them." 
The move to California seems to have suited Strauss just fine. "I liked the weather," he says. "I 
like to do things outdoors, and you can do 
them all year round there." And though the 
Worcester snow-belt reputation may be a 
long way from southern California, he 
admits that he is happy to be near his Long 
Island roots once again. 
Among the things he likes to do are run-
ning, sailing and swimming. " I've had a 
number of boats; but I'm not a very good 
sailor," confesses Strauss. " In California, 
I'd buy boats that needed a lot of repairs 
and spend most of my time working on 
them instead of sailing them." One time he 
resurrected a 37-foot motor sailer that he 
bought in pieces . "The mast was down, 
and the engine wasn't working, among 
other things gone wrong on her," he 
recalls. 
Strauss did much of his running in Cali-
fornia as a member of an international 
group of runners called the Hash House 
Harriers . "Somebody would lay a trail, 
marking it with chalk or flour," he 
explains. "Every quarter mile or so, the 
trail markings end , and the runners have to 
search around to find where they start 
again. The objective is to lay the trail over 
the most interesting terrain, up mountains, 
through forests, over streams. We run 
about five or six miles at a time." 
And, an avid swimmer, he is accus-
tomed to swimming about 1,250 meters 
two or three times a week. In fact, the pool 
he trained in at USC was the one used for 
the 1984 Olympics swimming competi-
tion. 
Right now, WPI's "Foot Pounders," a 
group of 15 or 20 faculty and staff runners , 
are eager to have Strauss join them on 
WPI's spanking new all-weather running 
track. At least the conditions under foot 
may remind WPI's new president of the 
ideal training climate of the California he 
left for Massachusetts. 
On June 14, Jon Strauss was married in 
Los Angeles to Jean Sacconaghi . The cou-
ple 's honeymoon-unconventional by any 
measure-suited the adventurous newly-
weds just fine: a trip east to their new 
home at One Drury Lane , with travel 
along the way alternating between short 
rail hops and bicycle touring through 
national parks and other points of interest. 
The trip culminated with the 120-mile 
stretch between Albany, NY, and Worces-
ter on two wheels , a leg of the trip that got 
them to WPI on July 2. "Lots of time on 
the road ," Strauss concludes , "to collect 
my thoughts for the voyage ahead. The 
Berkshires were more than we expected." 
Opening Remarks 
An interview with the president 
Dr. Strauss, how will you rank your pri-
orities as you enter the thirteenth ·presi-
dency of WPI? We've got to give faculty 
and students a better sense of involvement 
in the Institute. This process has already 
begun under the leadership of Dean 
Richard Gallagher with the development 
of goals by each academic department. 
The next step will be to set specific imple-
mentation plans for how each department 
will achieve these goals with the resources 
that can be made available. 
Most faculty I've talked to perceive a 
general need for greater involvement in 
scholarship. This self-perception is most 
fortunate, as it is generally recognized that 
the best teachers are those who are also 
active scholars. It is also the case that 
more active scholarship will lead to·greater 
sponsorship of research and, in tu·rn , to 
more distinguished graduate work at WPI. 
As you know, nationwide there appears 
to be a downturn in the number of students 
majoring in the sciences and mathematics, 
but the improved recognition for the Insti-
tute , together with greater faculty involve-
ment in scholarship will lead to improved 
student representation in these areas. For-
tunately, our departments of mathematics, 
biology, chemistry and physics have set 
good goals which recognize their current 
strengths and their future opportunities. 
From your observations to date, what 
are WPl's greatest strengths and needs? 
WPI is a fundamentally strong institution. 
These strengths derive mainly from the 
quality of its people: students, alumni , 
faculty, staff and , of course, the Board of 
Trustees. Derivative strengths include a 
quality physical plant in an attractive set-
ting , a good and growing endowment, a 
strong fund-raising record , an exciting 
academic curriculum, and an excellent 
reputation. My job, as I see it, will be to 
work with our people to build on these 
strengths and on the heritage of the college 
to enrich its sponsored research and gradu-
ate education. 
While I see many challenges ahead for 
WPI, I would not want to give the impres-
sion that I think WPI is plagued by unsolv-
able problems. We have some obvious 
opportunities for improvement which 
we're going to begin working on immedi-
ately. 
I might emphasize that our fund-raising 
endeavors have been particularly effective 
in recent years. Our alumni have built an 
almost unprecedented record of sustained 
growth in their annual giving. And our 
outreach efforts have successfully gained 
the attention of institutional leaders in both 
the private and public sectors. Still, as our 
academic and physical resources planning 
goes forward in the years immediately 
ahead , we will be paying even more atten-
tion to fund raising and institutional devel-
opment. 
As demographic projections for 18-
year-olds turn against higher education 
in the coming decade, how can WPI 
best position itself for the shift? The key 
to recruiting in higher education is quality. 
WPI has got to provide what is known in 
marketing circles as "value added." The 
WPI Plan helps provide this value added 
to the college's ·academic programs in a 
unique and exciting fashion , and the great 
majority of faculty and staff with whom I 
have met are committed to the philosophy 
of the Plan. However, if we do not execute 
the Plan very well, we are much more at 
risk than if we were to maintain a conven-
tional academic program. The Plan 
requires greater faculty commitment than 
do conventional programs, because of the 
time required to work with students in 
courses and projects and to coordinate 
project activities with off-campus spon-
sors. Consequently, a potential drawback 
to the Plan is the danger of faculty not 
having time to maintain their scholarly 
activities and remain abreast of the work 
of their colleagues at . other institutions. 
But this problem can be overcome both by 
staffing to properly reflect the special 
needs of our curriculum and by encourag-
ing our faculty to better balance their 
scholarship and teaching. 
The Plan resembles remarkably the phi-
losophy of education I experienced as a 
graduate student _at Carnegie Institute of 
Technology in the early 1960s. There the 
focus was on learning through professional 
problem solving with little emphasis on 
rote memory or textbook solutions. Hav-
ing just come from a more traditional 
undergraduate program at the University 
of Wisconsin, I found this Carnegie Plan 
an exciting revelation of how engineering , 
and most other disciplines , should be 
taught and learned . I practiced this 
approach in my own teaching at several 
institutions since then, but I generally 
stood out as being unconventional, if not 
eccentric. You can imagine my enthusiasm 
at finding , and now joining, an institution 
committed to an approach to learning that 
mirrors my own. 
What experience do you feel you can 
bring to bear on the opportunities you 
observe at WPI? To a first-order approxi-
mation, our faculty are the Institute. They 
attract and teach our students, they recruit 
and judge their colleagues, they commit 
budgetary resources, they help to solicit 
research and gift funds, and they set the 
tone for, and determine the reputation of, 
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"The risk of executing 
the WPI Plan poorly 
is far greater than is 
haphazard manage--
ment of more conven--
tional academic 
programs." 
the Institute. It has been my experience 
that while we faculty exercise tremendous 
authority over these activities , we are 
sometimes reluctant to accept responsibil-
ity for these activities. The major empha-
sis of my work in higher education man-
agement these past ten years has been on 
bringing the faculty closer to the manage-
ment issues and helping them understand 
and become more active in resource gener-
ation . While I am interested in faculty par-
ticipation in more responsible and effec-
tive use of resources, my major interest is 
in faculty involvement in resource devel-
opment; i.e. , increasing the size of the 
resource pie more than slicing it finer. To 
do this you have to create incentives for 
participation-disciplinary incentives , you 
might call them-where you call upon the 
professional commitment of faculty mem-
bers to initiate improvements in their own 
disciplines and increase resources through 
tuition, gifts and research support. 
Another major element of this emphasis on 
faculty involvement is in recruiting both 
faculty and students. 
What should be the role of athletics at 
the Division ID intercollegiate level? For 
some time, I've believed that athletics are 
out of balance with academics at many 
Division I schools. We must be careful not 
to allow athletics to distort the emphases 
and values of the academic process . On 
the other hand , athletics are fundamentally 
important to the education of young peo-
ple, whether they participate or watch at 
the varsity, intramural , or club level. In 
lots of ways , athletics bind the various 
campus constituencies together. It can also 
act as a kind of psychological release valve 
at a time of immense pressure on students. 
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WPI seems to be forging stronger part-
nerships with industry. Where do we go 
from here and why? As you know, the 
federal government 's sponsorship of pure 
research has been reduced in recent years. 
At a time when WPI is looking for greater 
sponsorship of research and graduate pro-
grams, this shift in funding suggests that 
we need to find alternative sources of re-
search support. But, in our efforts to seek 
corporate sponsorship , we will be mindful 
that our research address real world 
problems and is not pushed too far in the 
direction of sponsors' financial imperatives. 
Do you have plans to increase the num-
ber of women and minorities in the stu-
dent body? Despite the progress of the 
last 20 years in interesting and attracting 
women to the sciences and engineering , 
their interest hasn ' t grown as quickly as 
society's desire to bring them into science 
and technology. As all colleges of engi-
. neering and science try to respond to soci-
etal pressure in this regard, accomplishing 
this goal continues to be an uphill battle-
but we must keep at it. We must also work 
at increasing numbers of minorities in sci-
ence and technology. But in either case, 
we will not increase the number of women 
and minorities in the student body at the 
expense of reduced academic standards . 
The Greek system at WPI and at virtu-
ally all colleges is undergoing close scru-
tiny by administrators and alumni 
alike. What are your views on the fra-
ternity system at WPI? I am a strong 
supporter of the fraternity I sorority con-
cept. I was a fraternity member myself at 
Wisconsin, and I believe that many stu-
dents can benefit significantly from the 
fraternity/sorority experience. The Greek 
system can help young men and women 
deal more effectively with society in lots 
of ways-academically, socially, profes-
sionally. Given some of our recent , well-
publicized difficulties, we 've now got to 
build on the strengths of the Greek system, 
and not allow a few problem houses to 
bring down the entire system . 
When I was in a college fraternity, we 
consciously used that communal living 
experience to learn to interact and function 
within society both on campus and off. It 
would appear that some fraternities at 
WPI, USC, and elsewhere have lost sight 
of their societal responsibility . Fraternities 
and their members must, and will , assume 
responsibility for their actions. 
WPI has always had a relatively large 
international student population. What 
are the challenges and opportunities 
confronting this program? Put simply, 
we've got to assure that there's interaction 
between students-both foreign and 
domestic. One of the primary reasons for 
having an international student population 
is to provide opportunities for both Ameri-
can and foreign students to interact 
socially and culturally. If the social system 
of the college does not facilitate this inter-
action, this benefit cannot be realized. 
What are the challenges you see imme-
diately ahead for you as president of 
WPI? First and foremost, we've got to 
preserve and even enhance the quality of 
our students in the face of demographic 
shifts. But this is a challenge with which 
we are well prepared to deal . Already this 
year the number of applications for admis-
sion is up by roughly 8 percent. Some 
might argue that this trend cannot possibly 
continue, but I believe WPI will fare far 
better than most because of the quality of 
our programs. and our ability to relate this 
quality to society's needs . 
Next , we 've got to build on the strengths 
of the Plan as it applies to undergraduates 
and faculty so as to enhance scholarship 
and improve the quality and quantity of 
graduate studies at WPI. We don ' t have an 
obligation to be a leader in all aspects of 
graduate education , but we will lead in 
that which we attempt. It is my experience 
that a quality graduate program emerges 
from enhanced faculty scholarship; 
increased scholarship will lead to better 
teaching , more recognition, and increased 
resources which will lead in tum to greater 
opportunities for graduate study. All this 
will derive from, and build on, our current 
strengths. 
Physicians know medicine. Engineers 
know technology. Now, the two are 
joining forces to bring to patient care 
the best of both worlds. And it's hap-
pening right here in Worcester. 
The 
New 
Medicine 
By Evelyn Herwitz 
Photos by Michael Carroll 
T he patient is an elderly woman on an operating table. She is draped with sterile plastic and blue cloth, 
her chest cavity held open by steel retrac-
tors as the University of Massachusetts 
Medical Center (UMMC) surgical team 
repairs her damaged heart. From the 
patient's neck and chest, a mass of plastic 
tubing splays outward , connecting her 
body with an array of machines which sup-
port and monitor the operation. 
So far, the triple-bypass procedure is 
progressing well. The patient's heart, re-
started by a defibrillator, is pumping on its 
own once again , and she has been taken 
off the heart-lung machine. Now the anes-
thesiologist proceeds with a crucial test of 
how well her heart is functioning, using a 
portable cardiac-output computer. 
Closely watching the visual display pro-
vided by two electrocardiograms and four 
blood pressure tracings on a physiological 
monitor, the anesthesiologist injects a 5 
percent dextrose and -water solution into a 
yellow thermo-dilution catheter protruding 
from the patient's jugular vein. Placed 
there at the start of the operation, the cath-
eter passes through the patient's veins and 
heart, ending in her pulmonary artery. 
At the catheter's tip, a sensor registers 
the bloodstream temperature change as the 
room temperature dextrose solution passes 
through the heart. Next, a computer calcu-
lates how quickly the repaired heart can 
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pump a given quantity of blood. 
Within seconds of the dextrose and 
water injection , the cardiac-output com-
puter prints a measure of the heart's blood 
flow rate. The measurement is made at 
least twice, or until it is clinically accept-
able. When it is, the surgeon begins to 
close up the patient's chest. 
T o the lay observer, that small sam-ple of state-of-the-art biomedical technology seems nothing short of 
miraculous. But experts like UMMC's Dr. 
Albert Shahnarian see much room for 
improvement. A graduate of WPI's 
Biomedical Engineering program ('73 
MS , '82 PhD) who is now chief biomedi-
cal engineer and a professor at UMMC 's 
Anesthesiology Department, Shahnarian 
has worked with WPI graduate students to 
find better ways to measure cardiac out-
put. In particular, he is trying to develop a 
self-heated thermistor catheter flow probe. 
" Initially, you would still have to inject 
a solution into the catheter to calibrate the 
system," explains Shahnarian, who also 
holds a BS in Electrical Engineering (' 69) 
from WPI and is an affiliate professor of 
biomedical engineering here . "Then, 
using a self-heated thermistor (or sensor) 
you would increase the current to heat the 
sensor above blood temperature," he con-
tinues. "The amount of heat drawn away 
by the blood is related to the blood flow. 
The more rapid the flow of blood, the 
more rapidly the thermistor would cool." 
Such a device , says Shahnarian, would 
have several advantages over the current 
system, which relies on temperature 
changes produced by dextrose solution 
injections. First of all , he says, the self-
heated thermistor would provide a contin-
uous readout , rather than discrete mea-
surements of cardiac output. Second, the 
method would reduce the amount of fluid 
added to the patient's system-a factor that 
can become critical for infants and chil-
dren because of their size. 
So far, the research is still at the early 
animal phase. But Shahnarian is encour-
aged by the initial findings, and says he 
hopes to have additional WPI graduate 
students working on the project in the 
future . 
That project is just one of many each 
year involving WPI's Biomedical Engi-
neering Program. Maintaining a strong 
link with UMMC and St. Vincent Hospi-
tal , the program allows WPI graduates and 
undergraduates to work closely with hos-
pital researchers and clinicians , applying 
engineering know-how to a wide range of 
technological problems in medicine. 
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For all parties , the benefits of this rela-
tionship are significant. " Physicians are 
trained in medicine, not technology," says 
Biomedical Engineering Department 
director Dr. Robert A. Peura ' 64 EE. 
"When developing or improving medical 
devices , they need a knowledgeable 
biomedical engineer to work with." 
In turn, the students gain a working 
knowledge of medical systems and tech-
niques. "A lot of engineering goes into the 
biomedical equipment that we get," says 
UMMC's Dr. Robert M. Giasi , clinical 
coordinator for anesthesiology and an 
affiliate professor of biomedical engineer-
ing at WPI. "But the problem is that the 
engineer often just has no experience with 
what we' re looking for. Sometimes using 
the equipment is as awkward as taking a 
straight pipe and bending it into a pretzel 
shape to make it usable." 
"With the WPI program," continues Dr. 
Giasi , "the students see what the operating 
room is like , how we use technology in 
medical devices, and how patients are best 
served by these devices. The experience 
should help them in the real world, dealing 
with design problems." 
C reated in 1962 by Dr. Richard Beschle, the Biomedical Engi-neering Program draws together a 
multi-disciplinary group of faculty. Work-
ing with Peura, Professors Yitzhak Men-
delson and Frederick M. Bennett make up 
the core biomedical engineering faculty. 
They are joined by two electrical engineer-
ing faculty-Professors Fred J. Looft and 
Marc S. Fuller-as well as three mechani-
cal engineering faculty-Professors Wil-
liam W. Durgin, Allen H. Hoffman '63 
ME, '67 MS, and Brian J. Savilonis '72 
ME, '73 MS. Rounding out the Program 
are Professors James M. Coggins (com-
puter science) and Edward L. O'Neill 
(physics). ' 
Granting both a master's and doctorate 
in biomedical engineering and a master's 
in clinical engineering, the Program cur-
rently enrolls about 30 graduate students. 
Ongoing research ranges from an elec-
troanesthesia generator, which creates var-
ious electrical currents to induce an anes-
thetic state, to a non-invasive glucose 
sensor, which measures sugar concentra-
tions in the blood. 
Bennett's research, for example, con-
cerns the structure and function of the res-
piratory control system. He is identifying 
the pathways responsible for the increase 
in breathing that accompanies physical 
exercise. In addition, he is developing 
greater understanding of how the muscles 
of the upper airway may play a role in 
sleep apnea, a cessation of breathing 
caused by an obstruction in that airway. 
While the Program offers no undergrad-
uate degree, upperclassmen from various 
disciplines can choose to graduate with an 
option in biomedical engineering. At 
present, approximately 120 undergradu-
ates are involved in the program. The 
decision not to grant a BS harks back to the 
department's interdisciplinary approach. 
"You need to be a solid engineer, first and 
foremost," explains Peura. 
Undergraduates must complete the 
requirements of their chosen engineering 
field, as well as at least three life sciences 
courses. In addition, they must complete 
their junior Interactive Qualifying Project 
(IQP) and Major Qualifying Project 
(MQP) in biomedical engineering. 
Recent undergraduate projects have 
included a voice-activated nurse call 
device for quadriplegics, a ligament ten-
sion gauge for use in reconstructive knee 
Seated in a wheelchair that may be the 
first of its kind (jar left) is ME Professor 
Thom Hammond. Its lateral push bar 
attachment, to propel the chair and give 
some handicapped persons extra mobility, 
was designed by seniors Angela Franku-
dakis (left), Nancy Armery, and Donald 
DeMello. Advanced research in the 
UMMC lab (left) of Dr. Frederick A. 
Anderson, Jr. '75 MS, '84 Ph.D., is 
developing new methods for detecting 
blood clotting in veins of the legs and pel-
vis. For their MQP, seniors Karen McCue 
and Martin Travers (below) are develop-
ing a fiber optic catheter for sensing 
blood gases. 
surgery, and a push-bar mechanism for 
propelling a wheelchair. The breadth of 
Program-related research reflects the 
diversity of engineering applications in 
medicine. Development of new medical 
tools, computer modeling of biological 
systems and interpretation of diagnostic 
data are just a few fields of inquiry. 
One area of research , image processing, 
involves the analysis of information gath-
ered by sophisticated diagnostic tools. 
"When you're looking at pictures you get 
back from high-tech devices like a CAT 
scanner or Nuclear Magnetic Resonance 
(NMR) device," explains Peura, "you get 
a view of the body. But you need to know 
how to correlate that information with the 
patient's condition. You're trying to sepa-
rate the clinical information from the 
extraneous 'noise'." 
Biomedical engineering research is not 
confined to high-tech diagnostic equip-
ment, however. Another specialty focuses 
on developing aids for the elderly and 
handicapped. While seemingly simple 
when compared with a CAT scanner, 
devices such as a nurse call system can 
present challenging design problems for 
the engineer. 
This past year, electrical engineering 
students Mari-Agnes Flynn ('85, 
Arlington, MA) , Anne McGurl ('85, Win-
throp, MA) and Carolyn Thompson ('85, 
Gales Ferry, CT) continued the work of a 
prior year's MQP team to develop a \roice-
activated nurse call system for quadriple-
gics. Advising them were St. Vincent 
Hospital's biomedical engineer Stephen D. 
Scheufele '85 MS and EE Professor Dan 
H. Wolaver. 
The goal of the MQP was to improve 
current hospital practice, which relies on 
an air bag placed next to the quadriplegic's 
head. To summon a nurse, the patient 
must depress the air bag with his or her 
head, thus triggering the call system. 
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As an alternative, the students worked 
on developing a way for the patient to acti-
vate the nurse call by simply saying the 
letters "S-0-S." Their design involved 
placing a microphone near the patient's 
bed . The microphone would be connected 
to a microprocessor capable of recognizing 
the correct sound pattern and then switch-
ing on the nurse call device . 
That system would involve several com-
ponents: an automatic gain controller 
would adjust the volume of sound being 
analyzed, while a feature extraction sys-
tem would develop and store a pattern of 
phonemes comprising the trigger phrase S-
0-S. That patient's speech would then be 
compared to stored standards within the 
microprocessor. When a match was found , 
the call signal would be switched on. 
This year the students were able to get 
each of the system's components to func-
tion independently. "We could probably 
get it to work for selected patients ," says 
Thompson. "It was a real challenge · for 
us." 
While often related to research on aids 
to the handicapped, another biomedical 
engineering specialty-biomechanics-
deals specifically with the forces and 
stresses on the body's skeletal, muscular 
and circulatory systems. Working on a 
biomechanics problem related to sports 
injuries, ME students Douglas Miles ('85 
Northboro, MA) and Joseph Mooney ('85 
Warren, MA) furthered research of a pre-
vious MQP to design a ligament tension 
gauge device for reconstructive knee sur-
gery. 
Guided by WPI's Hoffman and St. Vin-
cent Hospital orthopedist Dr. Dudley Fer-
rari , the students created a small , three-
pronged tool. Still in the development 
phase, the device, when perfected , would 
be hooked onto the damaged anterior cru-
ciate ligament (ACL) inside the knee joint 
during exploratory surgery. By measuring 
the force and deflection applied to the 
ACL, the surgeon would be able to deter-
mine how badly the ligament was dam-
aged. If reconstructive surgery were nec-
essary, the surgeon could then use the 
device to set the reconstructed ligament or 
a tendon which replaces the ACL at the 
proper tension , facilitating a faster recov-
ery. 
Exploring another biomechanics prob-
lem, Hoffman is looking into prosthetic 
devices for hip injuries . "When there 's a 
fracture in the hip , the orthopedist puts a 
rod through the femur to stabilize the 
bone ," says Hoffman. " But the rod 
doesn't always fit tightly-or fit at all." To 
solve that dilemma, he is creating a mathe-
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matical model of the process of inserting 
the rod into the bone. "We're analyzing 
the stresses and loads on the system." 
Hoffman's background in non-Newto-
nian fluids and viscoelastic materials has 
also prompted him to do research in bio-
logical fluid mechanics. To learn more 
about the effects of arterial sclerosis, he is 
working with WPI's Savilonis and UMMC 
Pathology Department chair Dr. Guido 
Majno (also an affiliate professor at WPI) 
to investigate the dynamics of blood flow 
through constricted arteries. 
"We're looking at the interaction 
· between blood flow and cells of the inner 
walls of the blood vessels," says Hoffman. 
Modeling flow patterns on a computer, his 
students relate findings about stresses 
along vessel walls to pathological changes 
in rats on high-cholesterol diets. "We're 
modeling animal experiments conducted 
previously by Dr. Majno and correlating 
our data with biological findings." 
Biomedical instrumentation is another 
specialty within biomedical engineering 
that is absorbing much faculty and student 
interest. In particular, Professor Men-
delson has developed a non-invasive sen-
sor-called a transcutaneous reflectance 
oximeter-to measure oxygen in the 
blood. 
Trained as an elec-
trical engineer in 
Israel and the United 
States , Mendelson 
became interested 
in biomedical appli-
cations when his 
father became very 
ill. " I was forced to 
spend a lot of time 
in hospitals," he 
says. " Among other 
things , 'I witnessed 
the inconvenience 
and pain of drawing 
blood samples. It 
occurred to me that 
if that process could 
be eliminated , it 
would help the pa-
tient and also pro-
vide continuous 
monitoring of blood 
chemistry." 
Mendelson 's de-
vice, still in the pro-
totype phase, uses a 
small sensor con-
taining two light-
emitting diodes that 
can be placed on the 
skin. Two different 
wavelengths of light-one red and one 
infrared-penetrate the skin and are parti-
ally absorbed by the blood. The light 
which is not absorbed is reflected back to a 
silicon photodiode , which senses the per-
centage of reflected light. That informa-
tion is then converted by the oximeter into 
a measure of oxygen saturation of the red 
blood cells. 
While non-invasive oximeters have been 
on the market since 1975, Mendelson's 
device has the advantage of small size 
(20mm in diameter) and light weight (less 
than 3 grams). In addition, the sensor can 
be placed anywhere on the body where 
there is sufficient blood circulation close 
to the skin, whereas commercially avail-
able oximeters are limited to use on the 
earlobe or fingertips. Designed to help 
diagnose misfunctions of the heart or 
lungs , the instrument will help physicians 
determine how well cells in the body 
receive oxygen. 
In a related effort, research on invasive 
blood sensors initiated by UMMC's 
Shahnarian resulted in an MQP which 
used fiber optics , fluorescent technology 
and colorometric technology to continu-
ously monitor blood gases. Working with 
Shahnarian, Mendelson and Dean Emeri-
tus of Graduate Studies Wilmer L. 
Kranich, chemical engineering students 
Michael Deshaies ('85, Holyoke, MA) , 
Karen McCue ('85, Worcester, MA) and 
Martin Travers ('85, Nutley, NJ) built and 
tested three fiber optic seflsors designed to 
measure oxygen partial pressure (p02), 
carbon dioxide partial pressure (pC02) and 
hydrogen ion concentration (pH) in the 
blood. 
Just as litmus paper changes color in the 
presence of acids or bases , certain dyes 
will change color and intensity depending 
on the p02, pC02 and pH concentrations. 
The sensor developed by the students was 
based on this principle, using a fiber optics 
cable containing a reagent chamber at its 
tip . When placed in a test solution, the dye 
inside the chamber is illuminated with a 
specific wavelength of light. Changes in 
the reagent's optical properties as it reacts 
to the solution form the basis for a mea-
sure of blood gas concentration. 
" This is a really new technology," says 
McCue. "Eventually, the sensor would 
have to be miniaturized and incorporated 
into a catheter." Another problem involves 
finding a way to prevent blood clotting on 
the catheter while in use. But once those 
problems are solved, Shahnarian says, the 
device will have significant applications, 
particularly ·during surgery and in other 
critical-care settings, such as intensive-
care units . 
" You would have a single, in-dwelling 
catheter that could continuously measure 
patient blood gases in real time," he says. 
"It would enable the anesthesiologist to 
respond immediately, rather than wait for 
an analysis from the blood gas lab." 
Still in the. early phases of research and 
development, another blood sensor is also 
under investigation at WPI. Working with 
graduate students, Mendelson and Peura 
are trying to devise a non-invasive optical 
sensor that would continuously measure 
glucose levels in the blood. Of great value 
to diabetics , the sensor could be used in 
conjunction with an insulin pump to 
deliver insulin. 
As part of that research effort, second-
year graduate student Gus Glaser of New 
Bern, NC, has made his thesis project the 
By using the "patch-clamp " technique to 
measure the current flowing through sin-
gle ionic channels in smooth muscle cell 
membranes, Drs. Michael Kirber and 
Michel Vivoudou of the Physiology 
Department (top Left) investigate the elec-
trical activity associated with transmission 
of information in nerve cells and contrac-
tion of muscle cells. The frequency 
response of disposable blood pressure 
transducers and associated pressure tub-
ing is studied by UMMC's Albert 
Shahnarian '69 BS, '73 MS, '82 Ph.D. , 
and graduate student Wei Chyun Yang 
(bottom Left). Oxygen in arterial blood can 
be measured with a new non-invasive 
transcutaneous oximeter developed by 
Professor Yitzhak Mendelson (near Left) , 
who compares its readings with those of 
an ear oximeter with graduate student 
Burt Ochs. 
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Chief of biomedical engineering at 
UMMC, Michael F Whelan '76 (above). 
Biomedical Engineering Program director 
Robert A. Peura '64. and graduate student 
Been-Chyaun Lin at work on an experi-
ment to develop a non-invasive sensor to 
measure blood gases. 
development of a non-invasive palpebral 
conjunctiva glucose sensor. "It's an elec-
trochemical sensor which fits under the 
eyelid to detect the flux of glucose across 
the inner eyelid ," explains Glaser. " The 
vascular cell bed is only two cells thick 
underneath the inner eyelid, so you can get 
really close to the blood supply without 
having to invade it." 
While projects like the glucose sensor 
are still at the conceptual stage, other 
research has led to commercially viable 
products. Starting as a volunteer at 
UMMC while still a biomedical engineer-
ing graduate student, Dr. Frederick A. 
Anderson, Jr., ('75 MS, '84 Ph.D.) has 
spent the past 13 years working with chief 
of surgery Dr. H. Brownell Wheeler on a 
test to detect blood clotting in major veins 
of the legs and pelvis . 
The subject of a half dozen MQPs , sev-
eral master's theses and two Ph.D . disser-
tations, their method of impedance pleth-
ysmography (IPG) is now performed with 
an instrument called an IPG-200 Impe-
dance Phlebograph , manufactured by 
Johnson and Johnson 's Codman Division. 
More than 800 of the IPG-200s are now 
used by hospitals around the country. 
"We developed a simple, painless and 
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inexpensive way to detect blood clots in 
the vein before they get large enough to 
break off and cause a pulmonary embo-
lism ," says Dr. Anderson , who is now an 
affiliate profess9r at WPI and chief biome-
dical engineer of UMMC's Department of 
Surgery. Using a pneumatic cuff around 
the thigh, the test involves obstructing cir-
culation to the veins until the venous pres-
sure equals that under the cuff. The cuff is 
then released, and the rate of blood flow 
from the veins is measured. If blood clots 
are present and blocking flow , the blood 
volume takes longer to regain equilib-
rium-much as a partially clogged drain 
increases the time it takes to empty a full 
sink of water. 
" You can bring the IPG right to the 
patient's bed and the results are 95 percent 
accurate," says Anderson. " In addition , 
the cost of an IPG test is less than $50 in 
most hospitals. That represents a consider-
able cost savings over existing alterna-
tives." To train technicians in the use of 
the I,PG, the Medical School runs a special 
training program. " People come from 
around the country to learn ," he says. 
Even as clinicians are still finding out 
about the IPG-200 , however, work is 
already under way to develop the next gen-
eration of machine, the fully computerized 
IPG-300. With some support from John-
son and Johnson , WPI graduate student 
Katherine Graham ('85 MS) has written a 
software program, and a prototype has 
been constructed and is currently being 
debugged. 
While the IPG system has been the 
bread and butter for Department of Vascu-
lar Surgery research , Anderson is also 
searching for ways to detect cerebral vas-
cular disease. By assessing blood flow in 
the neck arteries using a technique called 
Doppler Ultrasound, he is evaluating a test 
to screen likely stroke patients. 
" It 's like using 
sonar," explains An-
derson. " The signal 
reflects back from 
the blood cells. 
Because the blood 
cells are moving, 
you can process the 
frequency shift to 
detect the blood 
flow. You see an 
image of the vessel 
and walls moving 
and can measure the 
velocity of the blood 
flow within the ves-
sel." 
That information 
is used to tell if the blood vessels are 
clogged. " The majority of strokes seem to 
result from plaque in the carotid artery in 
the neck," continues Anderson. " That's 
an easy place to get at surgically. If you 
can clean out the plaque , the incidence of 
strokes is much less than if you do noth-
ing." 
In spite of the creativity involved in that 
research , Anderson says none of their 
findings were "major breakthroughs." A 
machine selling for $100,000 that per-
forms the tests has been available for four 
years and is in use at UMMC. 
"The technology is moving so fast ," 
says Anderson, " that for every idea you 
have, probably after a good night 's sleep 
you ' re left with only one in ten worth pur-
suing. Then only a small percentage of 
those are scientifically successful. And the 
pace of technology may pass by your idea 
before you've developed it." 
Fueling that race is the ever increasing 
demand for sophisticated , easy-to-use 
diagnostic equipment. " The trend is to 
have as much data available as possible to 
the physician at the patient's bedside," 
says Mendelson. 
That trend means not only saving lives 
in intensive-care units or by such technol-
ogy-intensive operations as open heart sur-
gery, but also, ideally, avoiding the need 
for people to come to the hospital in the 
first place. "Instrumentation can help in 
aiding screening techniques ," says Men-
delson. " You could take the devices out of 
the hospital and bring them to the patient's 
home. 
"It might make medicine more readily 
available to those who might not receive it 
otherwise." 
Evelyn Herwitz, a free-lance writer living 
in Worcester, is also senior writer at Busi-
ness Digest. 
FIRST IN A SERIES 
THE ENTREPRENEURIAL SPIRIT 
Of Miracle Berries, 
Second Skins and 
Plastic Hearts 
The Rise and Fall 
and Rise of 
Dr. Robert J. Harvey 
'70 Ph.D. 
By Michael Shanley 
ob Harvey mounts the stairs to his second-floor 
conference room two at a time . Like Thoratec , 
the company he founded , this energetic 53-year-
old travels in leaps and bounds. 
From a seat in that modest conference room, 
part of an attractive but unprepossessing building 
on a quiet side street in Berkeley, CA, Harvey 
tells a story. It is a tale of miracle fruit berries, 
artificial hearts and synthetic skin; of backroom politics , and 
fortunes won and lost overnight. But more than anything, it is a 
tale of this remarkable man's ingenuity and perseverance. 
The story begins in the late Sixties , when Thermo Electron 
Coiporation of Waltham, MA . which started out as a small 
research company, went public . Harvey, who had been associ-
ated with the firm since its beginnings, became, as he puts it , "a 
small millionaire." 
A graduate of the U.S. Military Academy and Drexel Institute 
of Technology (now Drexel University) , Harvey decided to 
enroll full time as a doctoral student in biomedical engineering at 
WPI, where he had been taking courses off and on. " At that 
time," Harvey says, ' 'WPI was one of the few schools with a 
biomedical engineering program." 
In 1968, while attending a seminar at Clark University, he met 
Dr. Linda Bartoshuk of the U.S. Army Research Laboratories in 
Natick, MA. Bartoshuk, a physiological psychologist, first intro-
duced Harvey to the miracle fruit berry-a remarkable, cherry-
sized fruit that would change his life. 
Bartoshuk was leading a Natick research team that was investi-
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In hospitals all across the country 
patients are wearing wound dressings with some 
amazing skin-like characteristics. They're absolutely 
waU!rproof, yet totally elastic and breathable. This 
riROlt MI SINrAJ TO MI EV!IBT Solookfortheouterwearwith the ~ Bion II coating. Better yet, insist on it. 
We're betting you'll be drier 
allows the h~~~ ~~~ .:r., ~~~~ccessful duplica-
:~p~ht'.h~ki~h~~~:i.,ufagri':.rties. And now we've 
We call it Bion II . And it truly is a second skin This is outerwear that can stand up to anything 
for fabrics. the weather throws at you; from snow to sleet to driving 
and more comfortable than 
you've ever been on the 
trail or on the mountain. 
Why not take 
us up on it? 
Now that Bion II has left the hosttal, hikers, winds to the heaviest downpours. 
:;1.i~bei:t~ outdoorspeople everywhere wi be feeling Jf, ~~~nwe~i\:~ years of ownershi , The result: a fabric coating that, when bonded 
to a material , makes that material absolutely waterproof, 
yet breathable and comfortable. A fabric coating that 
keeps water out yet allows body heat and vapor to escape. 
That's because the outerwear coated with the tiniest amount of moisture seeps through the Bion ~I 
Bion II that will soon be available already has proved it coating, we'll repair or replace the garment . We're that 
perfonns like no other outerwear that has ever existed. sure of it. 
gating the startling effects of the berry, whose juices interact with 
the taste buds , making bitter or sour substances taste delightfully 
sweet. The effect lasts up to two hours after eating just one berry. 
Unlike artificial sweeteners, the fruit is organic and completely 
safe . (The term " miracle berry" was coined in the 1850s by a 
British doctor stationed in Africa. The Latin name is Synsepalum 
dulcificum.) 
Harvey decided to do his doctoral thesis on the miracle berry, a 
plant indigenous to West Africa, where its taste-altering effects 
have been recognized for more than 250 years. The natives there 
use it to sweeten gruel and wine. 
Besides working on the berry's scientific aspects (his thesis 
involved the electrophysiological effects of the berry on ham-
sters), Harvey began to investigate.its commercial applications . 
The possibilities , he sensed, were staggering. The obese or 
simply weight-conscious could enjoy a sweet taste while eating 
sugarless foods. The berry could be used to sweeten drinks, 
snacks, jellies , sauces, salad dressings-virtually the entire food 
spectrum. But diabetics, who generally must avoid sugar, would 
benefit most. 
Convinced that he could develop a commercial product with 
tremendous potential, Harvey formed a company called Medi-
tron in 1968, based in Wayland , MA. He acquired several mira-
cle berry plants from a Florida State University biophysicist who 
also was studying the plant. From there , things moved quickly. 
· Harvey secured a greenhouse to begin growing the plants. He 
lined up several investors and assembled a world-class board of 
directors and consultants , including nutritionists Jean Mayer 
(now president of Tufts University) and Robert Harris , then pro-
fessor emeritus at Massachusetts Institute of Technology. A lab-
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oratory was set up and a small cadre of assistants hired. 
By the time Harvey received his Ph.D. from WPI in 1970, his 
company, now called Miralin, had established a procedure for 
extracting the plant's active principle and transforming it into 
concentrated tablets. Agreements had been made with the Jamai-
can government, and soon miracle berry plantations were estab-
lished in that country and in Puerto Rico. 
Through all this, Harvey and his associates had been keeping 
the U.S. Food and Drug Administration (FDA) abreast of their 
activities. Since extensive tests commissioned by Miralin unfail-
ingly showed the product to be completely safe, FDA officials 
had expressed little concern about commercial production of the 
miracle berry. 
In 1974, Miralin marketed a series of products aimed primarily 
at diabetics: chewable fruit drops, snacks and salad dressings, to 
be used as part of a comprehensive diet plan. The response was 
tremendous. 
T hen- and, in hindsight , perhaps this was the turning point-students from Harvard Business School con-ducted a double-blind taste test comparing regular sugar-sweetened popsicles with popsicles coated with 
miracle berry extract. Children from New England playgrounds 
were the arbiters . 
"They preferred our popsicles almost two to one," says Har-
vey. But this great bit of news signaled the beginning of the end 
forMiralin. "People in the sugar industry heard about it," he 
says. "They mounted a multimillion dollar campaign to reduce 
the threat. Using scare tactics , they sent lobbyists to the FDA." 
In September 1974, just weeks before Miralin was to moun~ a 
major marketing campaign (with all its financial resources com-
mitted for inventories), the FDA ordered miracle berry products 
off the shelf. Expensive, time-consuming tests were ordered. 
The directive was equivalent to a death sentence. "At that 
point, we didn't have the time nor the money to follow through," 
Harvey says. "The FDA had regulated us out of business." 
Miralin, with 285 employees in three countries, went under. 
I was broke," says Harvey. "I went from being a millionaire to being in debt to the bank. Fortunately, I had enough good contacts to get some consulting work with technology com-panies." Soon he was back on his feet again. 
Then, late in 1975, there was more bad news. "Polyps formed 
on my vocal cords , became infected and began to bleed," Harvey 
says. He and his wife, Sue, at that time a teacher at Tufts, were 
faced with the terrifying prospect of cancer. "I thought I was 
going to die," he says , matter-of-factly. 
The polyps, which doctors later termed stress-induced, were 
removed. They were benign. 
In February 1976, while Harvey was at home recovering from 
the surgery-unable to speak but with a new zest for life-one of 
his old friends from Thermo Electron came to town from Berke-
ley. Harvey invited him to stay at his house. The night he 
arrived, they stayed up late, the friend talking and Bob writing 
out responses on a pad. 
Harvey learned that Searle Cardiopulmonary Systems Inc. , 
wanted to sell its research and development division. It sounded 
interesting. 
This two-page ad that appeared in such 
publications as The New York Times 
Magazine is part of Thoratec 's $3 million 
campaign to promote its Bion II fabric, 
which competes directly with long-
established Gore-Tex. Creating an 
environment where creativity and 
productivity are rewarded is a key 
element of the entrepreneurial genius of 
Robert J. Harvey '70 Ph.D. 
_ · ~sue and I decided to get away and spend a week in California 
and maybe do some business." 
While there, Harvey met Dr. J. Donald Hill, chairman of 
cardiovascular surgery at San Francisco's Pacific Medical Cen-
ter, who had been associated with Searle's research products. By 
the end of the week, Harvey and Hill had made an offer to buy 
Searle's R&D division. 
A few days later, Harvey packed his bags. He was now presi-
dent, chairman of the board and chief executive officer of Thora-
tec Laboratories Corporation (newly named to reflect "thoracic 
technology"). 
As he had at Miralin, Harvey quickly got things rolling. "We 
planned to concentrate in the cardiopulmonary area, especially 
artificial heart devices, because both Dr. Hill and I had done 
work in this area for several years," he says. Harvey holds a 
number of patents , including one for a nuclear-powered heart. 
In the early years , Thoratec sought to establish a technology 
base in blood compatible polymers and biomedical devices. As 
Harvey puts it, "Before we could develop products we had 
targetted, a whole new generation of biomaterials was needed." 
They did a good deal of research for the National Institutes of 
Health, as well as for private companies. The latter resulted in 
several licensing agreements. 
In recent years, Thoratec, which went public in 1981, has 
developed a number of products in the areas of blood conserva-
tion , circulatory support and respiratory monitoring. Last year, 
they introduced BloodStat™, an autotransfusion system that 
allows a patient's own blood to be reinfused , in place of banked 
blood. 
Thoratec 's work on artificial heart devices reached a milestone 
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Rain 
droplets 
Although Bion II is nonporous, sweat vapor still diffuses 
outward through the film; but rain can't penetrate. 
last fall when Dr. Hill implanted a Thoratec-manufactured Ven-
tricular Assist Device (VAD) in a patient with acute heart failure. 
The VAD took over the work of the diseased heart, saving the 
patient's life. For two days, the VAD kept the man alive-time 
enough for a suitable donor heart to be found. 
In March, another Thoratec-produced VAD kept a 16-year-old 
boy alive for the five days it took to locate a donor heart. 
Nine centers in the U.S. , as well as several abroad, now use 
Thoratec 's VAD and related equipment. 
The National Heart, Lung and Blood Institute has concentrated 
much of its research funding on development of a long-term 
VAD, rather than an artificial heart. An estimated 80 percent of 
all heart disease centers on weakened left ventricles. Also, 
VADs are smaller, less expensive and easier to install than com-
plete artificial hearts. 
Thoratec is the only company that currently markets VADs. 
B ob Ward was bummed out," Harvey is saying now, by way of explaining the early history of Bion II , Thoratec 's newest and most spectacular product. 
Ward, now president of Thoratec's subsidiary in specialty 
polymers, had developed a new family of wound and bum dress-
ings. The material allowed water vapor to escape through the 
dressing, while keeping the wound safe from moisture, bacteria 
and other outside contaminants. 
At the center of the process was a thin (less than one thou-
sandth of an inch) polyurethane film that provided a transparent 
membrane coating-a "second skin." (See figure above.) 
But problems emerged after a marketing study found the 
wound-dressing field to be highly competitive-"all the biggies 
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were in it," as Harvey puts it. So a decision was made not to run 
with the wound dressing product. At the time, Ward was disap-
pointed. 
"We've got a couple gallons of that goop," Harvey said jok-
ingly to Ward. "Get your 60-40 parka and let's see what it does 
to fabric ." 
"After we tried it," Harvey says, "we stopped joking." It 
made the jacket completely waterproof without compromising its 
breathability. 
Harvey knew instinctively he was on to something big again. 
A textile subsidiary · was organized, and intensive market 
research was begun. Unlike the wound dressing study, this one 
struck gold. Gore-Tex, the only "breathable" sports fabric on 
the shelves, had a major, worldwide market all to itself. 
While Bion II was officially launched at the company's annual 
meeting in 1983 , only recently has it fully emerged into the 
spotlight. A $3 million advertising campaign was kicked off in a 
big way last fall with a series of two-page spreads in major 
national magazines. 
Perhaps the most impressive indication of Bion II's early mar-
ket acceptance is the list of endorsements the product has 
received. The Outward Bound U.S.A. program, which had 
never before endorsed a commercial product, spoke up enthusi-
astically for Bion II. Field & Stream called it "a dream come 
true." 
Gerry sportswear signed an agreement and is using Bion II 
fabric in much of their line of skiwear and outdoor wear. And an 
expedition of Americans climbing Mt. Everest was outfitted with 
Bion II-coated gear. 
Since the "second skin" can be applied to any kind of fabric 
without changing the material's color or appearance, Harvey 
figures that so far they've just scratched the surface. 
"We're increasing our business base every week. We plan to 
move into fashion raincoats, shoes and gloves." 
To an entrepreneur, knowing what to give up is as impor-tant as knowing what to pursue. To simply believe in a product is not enough; mere conviction can be destruc-tive, even if the product is a good one. Like a poker 
player, an entrepreneur must know when it's time to cut losses 
and move on. More important, knowing that you are bound to 
lose more often than win, you must have the resilience to take a 
high-stakes beating and not be emotionally crushed. 
Bob Harvey still believes that the miracle berry, now marketed 
in. Japan, will be proven safe and made available in this country. 
Yet he was able to leave behind the miracle berry and other 
projects (he holds several patents from his days at Thermo-Elec-
tron) when he sensed the time ha~ come. 
Patience, too-the ability to move at a painstaking pace when 
you want so badly to rush headlong-is a vital trait in successful 
entrepreneurs. For example, the start-up of Miralin, the miracle 
berry company, was more exacting a process than the thumbnail 
sketch presented here indicates. And Thoratec has required enor-
mous investments of time and capital while building a strong 
technological foundation on which to grow. 
All this requires a certain attitude, a certain set of priorities. 
Glancing down the list of strategies for Thoratec's future, you'll 
find a clue to why Bob Harvey is the consummate entrepreneur. 
Near the top, you'll find this one: "Promoting a climate within 
the company in which creativity and productivity are rewarded." 
Michael Shanley is director of the WP/ News Bureau. 
hat makes 
your life · 
worthwhile? 
Your family, your friends, your job? 
Having enough money? ~aving enough 
time? Enough time for what? 
Think about it for a moment. 
Quality of Life is-well, what life is all 
about. It comes down to one question: 
What makes life-your life, or Life-
worthwhile? 
Think back. Is your answer the same as 
it was five, ten, 15 years ago? Is it 
intensely personal, or bound up with a 
larger community? 
We'd like to know. Readers are invited 
to share with us their reasons for living. 
Those whose essays are chosen to 
appear in these pages will receive $100, 
if they promise to put it to worthwhile 
use. We'll accept essays until October 1, 
1985. Please send them to the magazine, 
in care of the editor, and marked "Qual~ 
ity of Life". 
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Each year, more students seek advanced degrees in 
science and engineering. But the numbers aren't rising 
fast enough, say some observers, to meet the needs 
of academe or industry. 
By Sharon Begley 
Photographs by 
Bill Denison T 
he odd thing is how reassuring the numbers all 
seem: enrollment in graduate programs of sci-
ence and engineering increased an average of 
2. 7 percent annually between 1976 and 1983 
(the last year for which the National Science Foundation 
has records) . And there is no obvious sign that the 
growth is tailing off: enrollment rose an even higher 3.7 
percent between 1982 and 1983. But as educators and 
industry look into the future, they see a grim picture: 
undergraduates turned away from popular classes like 
computer science because there are not enough qualified 
instructors to teach them, American industries unable to 
match Japanese innovations in electronics and robotics 
because too few students aspire to the PhD, the ticket to 
cutting-edge research. 
" The risk of having too few students going on to grad-
uate school is that the country will not be regenerating its 
seed com," says Daniel Berg, president of Rensselaer 
Polytechnic Institute. "A decline in the number of grad 
students undermines the unique competitive strength of 
the United States-namely, that by exposing undergradu-
ates to leading-edge ideas and people, we have the best 
educational research system in the world. If we lose that , 
the students will lose out and so will the country." 
Such concerns are born of the realization that the over-
all numbers are deceiving. For one thing, a sharp 
increase in , say, graduate enrollment in computer sci-
ence and electrical engineering camouflages decline or 
stagnation in PhD enrollment in other fields. And even 
an increase in the popular disciplines is not necessarily 
sufficient to meet the soaring demand. For another, grad-
uate enrollment now includes a high proportion of for-
eign students-as high as 50 percent in some fields-
many of whom are on temporary visas and thus are likely 
to return home instead of giving the United States the 
benefit of their education. Overall , foreign students 
account for almost all of the increase in graduate enroll-
ment; without them, the numbers would have remained 
stagnant since 1977. 
Now that the U.S. is competing with its strategic allies 
on the economic front almost as intensely as it is compet-
ing with the Soviet Union on the political one, federal 
Sharon Begley is science editor at Newsweek. 
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agencies track science and engineering 
manpower as assiduously as the CIA 
tracks Soviet missile counts. 
The news is disconcerting: Europe and 
Japan outpace this country on, for 
instance, the number of years of calculus 
students take and on the percentage of the 
federal budget allocated to research and 
development. According to the National 
Science Foundation (NSF), the number of 
scientists and engineers engaged in R&D 
increased 25.5 percent in the U.S. 
between 1965 and 1979. Meanwhile, 
Japan boasted a 139 percent increase, the 
Soviet Union 140 percent, West Germany 
100 percent, Britain _ 76 percent, and 
France 74.4 percent. Admittedly, the U.S. 
started from a greater base than did many 
other nations. But there is no small irony 
in this country's beating a retreat, relative 
to other nations, on the science and engi-
neering front in what is widely hailed as 
the age of the computer and the technology 
revolution. 
Laments about a dearth of scientists and 
engineers have been heard before, of 
course, most often when the roller-coaster 
cycle · in the supply of engineers hits bot-
tom. But this time the worries run deeper, 
and there is a sense that factors dissuading 
seniors frorri enrolling in graduate school 
will only become stronger. Moreover, the 
accelerating pace of technological change 
gives a new urgency to the problem. In the 
past, even if there were, for example, too 
few aerospace engineers-to-be in the edu-
cational pipeline, the shortage would cre-
ate a plethora of available jobs, drawing 
enough students to the field to meet the 
demand within four years or so. But nowa-
days, points out Lester Gerhardt, chair-
man of electrical, computer and systems 
engineering at RPI, technology changes so 
fast that "it has become more difficult to 
be responsive to new developments." Just 
as the generation time for new technolo-
gies has shrunk, so the time required to 
educate people proficient in them has 
lengthened. Because of that lag time, a 
system that merely responds to shortages 
once they develop will forever run behind. 
To be sure , not all fields of science and engineering are feeling the same shortfalls of graduate stu-dents. Here 's a breakdown by dis-
ciplines: 
• That most basic of sciences, mathe-
matics, has been faring poorly. According 
to the American Mathematical Society, the 
number of doctorates conferred on Ameri-
can citizens has declined steadily for the 
past decade, from a high of just over 700 
in 1975-6 to fewer than 500 today. The 
number of doctorates awarded to foreign 
nationals has remained roughly constant, 
at around 200 per year for the past 15 
years. 
• The number of physics PhDs awarded 
climbed throughout the 1960s and peaked 
at around 1,500 in 1970-1, reports the 
American Institute of Physics. But then 
the numbers fell steeply, falling to 900 or 
so by the end of the 1970s. Each year 
since then, it has hovered below 1,000. 
During that time the foreign component 
has increased while the U.S . share has 
dropped: in 1982-3, foreign nations 
accounted for 40 percent of first-year grad-
uate students in physics. That figure, of 
course, predicts their share of the PhDs 
awarded in the next year or so . 
• Chemistry doctorates awarded in 
1984 increased for the fifth year in a row , 
reaching 1, 777 from a low of 1,532 in 
both 1978 and 1979, according to the 
American Chemical Society. But this 
increase should be seen more as a recovery 
than as unqualified good news: universi-
ties conferred 2, 145 chemistry PhDs in 
1970; then the numbers declined precipi-
tously until the nadirs in 1978 and 1979~ 
IV ALUMNI MAGAZINE CONSORTIUM 
• Engineering has indeed been as cycli-
cal as the conventional wisdom says. The 
rise and fall is most obvious in freshman 
enrollment in the field, reports the Ameri-
can Association of Engineering Societies, 
reflecting the influence that the job market 
has on students' choice of a major. The 
peaks in enrollment have fallen roughly 
ten years apart-in 1946, 1956, and 
1966-with lows coming in 1951, 1962, 
and 1972. Graduate enrollment, in con-
trast, has shown a steady overall growth 
during the past 40 years, but lately the 
curve has turned downward: 3,600 stu-
dents earned a PhD in engineering in 
1970, but only 2,800 did so in 1981. For-
eign students account for an increasing 
proportion of those advanced degrees-
today they earn roughly half of them. 
In fact, the difference among disciplines 
offers clues to why spot shortages exist. 
For starters, engineering graduates can 
secure good research positions without a 
PhD. They thus have to balance the lure of 
a good job straight out of college against 
the potential prestige, better position, 
and-sometimes-better salary available 
to the PhD engineer four years or so later. 
But "bachelor's degrees in chemistry, 
physics, and biology are not regarded the 
same way as bachelor's degrees in engi-
neering," says James Pavlik, chairman of 
the chemistry department at Worcester 
Polytechnic Institute. For science majors, 
the undergraduate degree is rarely a ticket 
to university teaching; it seldom qualifies 
the graduate for a job in industry at any-
thing higher than the technician level, at 
least to start. Pavlik sees another reason 
why job offers from industry tempt under-
graduate science majors less than they do 
undergraduate engineers: "Science stu-
dents go into the field because they' re 
really interested in it," he says. Engineers, 
he observes , are often more interested in 
job prospects. 
Traditionally, a soft job market has 
encouraged greater enrollment in graduate 
school. For example, in 1980, 243 stu-
dents earned doctorates in chemical engi-
neering; in 1984, 357 did so. One major 
reason: the demand for chemical engineers 
with bachelor's and master 's degrees 
roughly matched the supply through 1981 , 
but then plummetted badly. From essen-
tially no unemployment in 1980-1 , nearly 
60 percent of the seniors graduating in 
1983 were not getting job offers. "When 
jobs are tough," says RPI's Berg, "the stu-
dents figure they might as well go on to 
graduate school. But if they can immedi-
ately get a well-paying job, they ask them-
selves , 'Why s)lould I go to grad school , 
lose out on four years of pay, and then 
struggle with a low-salaried academic 
position when I could do better in industry 
[which seldom requires PhDs of its engi-
neers]?' " Unfortunately, the best students 
aren't always the ones who elect grad 
school- because they are ones who usu-
ally have the easiest time finding a desir-
able job. 
Financial considerations play a larger 
role now that undergraduate tuition has 
risen into the five-figure range. "At Vil-
lanova," says Robert Lynch , dean of engi-
neering there, "many seniors are in hock 
up to their ears. When they have to pay 
back loans for their undergraduate educa-
tion, the idea of graduate school seems 
impossible." Although students can post-
pone loan payments if they are enrolled in 
a PhD program, their debts, in some cases 
growing larger, still hang over them. And 
now that the Reagan Administration is try-
ing to cut back on student aid, financial 
pressures on students can only become 
worse. 
. Indirect financial factors also influence 
graduate enrollment. In the heyday of the 
post-Sputnik era, federal support for grad-
uate education soared-such support is, of 
course, subject to the whims of the federal 
budget. Graduate students in the sciences 
generally are supported out of grants to 
their professors. The number who win 
such financing therefore depends on total 
federal support for the sciences. 
But graduate students can also be 
awarded fellowships, teaching assistant-
ships, research assistantships-among 
other types of support-directly by such 
federal agencies as the Departments of 
Defense (DoD) and Health and Human 
Services (HHS), which includes the 
National Institutes of Health (NIH). The 
trends are none too encouraging for finan-
cially strapped grad students: 
• The number of full-time doctoral stu-
dents supported by federal funds dropped 
1. 8 percent between 1975 and 1983 , 
according to figures tabulated by the NSF 
late last year. The distribution of support 
indicates how federal priorities changed: 
DoD supported 36 percent more students 
and NSF grants went to 8 percent more 
students ; HHS supported 28 percentfewer 
students. NIH cut its graduate support so 
that it funded 11 percent fewer students in 
1983 than it did in 1975. 
• Not surprisingly, physical and mathe-
matical sciences , which receive the bulk of 
DoD money, fared better than biology, 
where NIH and HHS funnel their grants. 
The number of students in physical sci-
ences supported by federal sources 
increased an average 3 percent per year 
from 1975, the number in mathematical 
and computer sciences grew at an average 
3. 8 percent and the number in engineering 
rose 1.1 percent. Meanwhile, the number 
of biology grad students receiving federal 
support went up only .2 percent per 
annum. (Psychology and the social sci-
ences were struck hardest: the number of 
grad students receiving federal support in 
these fields actually fell.) 
• Congress is currently considering leg-
islation, as part of the reauthorization of 
the Higher Education Act, that addresses 
the need for federal support for graduate 
schools and students. Although the num-
ber of students receiving such support has 
risen lately, many educators feel that it has 
not kept pace with the need for trained 
PhDs. 
Several academics point out, however, 
that "the number of students going on to 
graduate school is influenced by more than 
whether their education is paid for," as 
Gordon M. Wolman, chairman of geogra-
phy and environmental engineering at 
Johns Hopkins, puts it. For example, "one 
of the crying needs right now is for state-
of-the-art equipment in universities," he 
continues. As financially pressed colleges 
cut back on capital expenditures, the qual-
ity of their lab equipment is falling seri-
ously behind that available to researchers 
in private industry. 
Other frequently cited deterrents to 
graduate education in the pure sciences are 
cultural. "When students hear about Bho-
pal, about Love Canal and other toxic. 
dumps," says chemist Don Jones of West-
ern Maryland College, "they think, 
'chemistry is not an area I'd like to work 
in.' " Aaron Martin, who was trained in 
chemistry at Franklin and Marshall Col-
lege and is now chairman of Advanced 
Microcomputer Systems, believes that stu-
dent perceptions of how "hot" a field is 
also influences enrollment. "In the movie 
'The Graduate' the advice was 'Get into 
plastics,' but now the perception is that 
chemistry is not making the advances 
today that it had been in the heyday of 
nylon, Teflon, and other breakthroughs ," 
he says . 
One venue for communicating the 
excitement in the sciences is the high 
schools. But because of the well-publi-
cized shortage of qualified teachers, as 
well as the setbacks that science suffered 
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during the back-to-basics movement 
(when schools emphasized reading , writ-
ing, and mathematics at the the expense of 
science) , students are not getting the early 
exposure to science that could sow an 
abiding interest in the field . Marvin Gold-
berger, president of the California Institute 
of Technology, comes down hard on the 
job the high schools do in fostering an 
interest in science. " I want to emphasize, 
in_ the current debate over science and 
technology, that all aspects of high school 
education are lousy . . . The whole thing 
is rotten." 
Finally, longtime professors speculate 
that the current crop of students is , in gen-
eral , less driven than their predecessors. 
" To pass up the chance to earn a great deal 
of money straight out of college in favor of 
going to graduate school , you have to have 
a real drive to enter teaching or to become 
a top-flight researcher," says chemist J. L. 
Zakin of Ohio State University, who has 
served on the Council for Chemical 
Research 's manpower committee. 
" Lately, we have been seeing a stronger 
drive and greater interest in getting the 
PhD among foreign students than among 
American ones." 
The frequent allusions to the high num-
bers of foreign students in doctorate pro-
grams should not be interpreted as xeno-
phobia. Although that may be an element 
in some people's uneasiness, by and large 
both academics and businessmen view the 
foreign nationals as a valued but lost 
resource. Because graduate departments 
need a certain number of bodies to support 
research-the students serve as anything 
from glorified bottle-washers to de facto 
principal investigator in their adviser's lab-
oratory-they have increasingly made up 
the shortfall of American students by 
accepting foreign nationals. 
Most of these students are on temporary 
visas and are legally obliged to return to 
their native countries before seeking 
employment in the U.S. (There are numer-
ous exceptions to and loopholes in the law, 
including graduates in computer science 
whose skills are valued enough for them to 
be considered "special cases".) "There is 
an inconsistency here," notes RPI's 
Gerhardt. "The recent increase in PhD 
enrollment over the last couple of years 
has been almost solely due to foreign 
nationals, and almost half of the doctorates 
in engineering are awarded to foreign stu-
dents. Since a fai r number of them want to 
remain in this country, it would seem wise 
to let them stay here as a national 
resource." 
This is particularly true considering both 
the time and money the U.S. invests in the 
students: according to a survey by the 
Electronic Industries Association, when 
foreign students accounted for 20.4 per-
cent of all science and engineering gradu-
ate students in 1980- 1, only 3. 3 percent of 
them showed their major sources of finan-
cial support as foreign. F. James Ruther-
ford , chief education officer at the Ameri-
can Association for the Advancement of 
Science, has written of the irony in the 
U .S .'s " spending its dwindling resources 
to support foreign graduate students in the 
science and engineering fields .... The 
United States neglects the science educa-
tion of its students and makes an invest-
ment in the graduate education of foreign 
students .'' 
C oncern about the dearth of PhDs tends to be greatest in engineer-ing-specifically, computer, elec-trical , and mechanical engineer-
ing, all now regarded as hot fields. That 
has affected not only the quantity but also 
the quality of students in other disciplines, 
much as the increasing popularity of pro-
fessional schools has caused " the best of a 
generation of scholars [to be] lost forever 
to our colleges and universities," as 
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Columbia University President Michael 
Sovern put it in his annual report this 
spring. " The really good students are 
siphoned off," notes WPl's Pavlik. "As 
soon as they matriculate they hear about 
the great jobs available in, say, electrical 
engineering, so I lose 50 percent of my 
chemistry majors before they've even had 
a chance to register. Years ago, the best 
undergraduates were in my labs . Now 
they ' re in engineering." 
Industry has an insatiable- or, at least 
so-far unsated-appetite for students with 
bachelor's degrees in these fields, and 
therefore is prepared to offer generous sal-
aries to graduating seniors. The most 
extreme case seems to be in electrical 
engineering and computing. A bachelor's 
degree in electrical engineering com-
manded an average $26 ,556 in 1984, 
while a master 's brought $30,684. 
Although it might pay a student to invest 
the extra year for a master's degree in 
return for an extra 10 percent in salary, the 
numbers don't argue for a four-year 
investment in a PhD in return for the aver-
age $38 ,868 starting salary. Whether 
money should be the determining factor is 
a moot point; that it is a strong influence is 
undeniable . 
As a result of skimming off students 
early in the game, it is estimated that com-
puter manpower shortages will plague the 
industry for at least the next decade: there 
will be enough students to fill jobs requir-
ing two-year degrees, but only half the 
number of bachelor's graduates, one-sixth 
the number of master's and one-fifth the 
number of PhDs required by industry, let 
alone by academia. 
The shortage is already severe enough 
that Intel Corporation, the giant semicon-
ductor manufacturer, has opened design 
facilities in Israel, France, and Japan, 
where the company finds the requisite sup-
ply of skilled technical talent. The firm 
emphasizes that its overseas operations 
have been forced upon it not out of a desire 
for low-priced labor, but because the U.S. 
does not have enough trained technical 
workers to fulfill Intel's needs. (It should 
be noted that when industries project their 
manpower demands , it is in their own best 
interest to overestimate the need. If the 
word gets out to students that, say, fer-
mentation chemists are going to be writing 
their own tickets five years from now, that 
helps assure a greater pool of talent from 
which the industry can choose.) 
Even for engineers, the employment 
picture varies from discipline to discipline. 
Civil engineering is experiencing less-
than-robust times because construction has 
slackened off across the nation. Mechani-
cal engineering, on the other hand, has 
experienced a renaissance of late because 
of the interest in robotics and CAD/CAM 
(computer-aided design and manufacture). 
The demand for PhD chemical engi-
neers peaked in 1980-1 before falling 
again and is expected to reach the record 
high levels again in 1985. In 1986 and 
1987, demand is projected to outstrip sup-
ply, according to a survey of 86 companies 
by the American Institute of Chemical 
Engineers. It is not hard to see why: aver-
age salary offers to new graduates with a 
bachelor's degree in chemical engineering 
reached $27 ,420 in 1984 (petroleum engi-
neers topped the list at $29,568) . 
Shortfalls in the pure sciences vary from 
field to field as well. Chemistry PhDs 
might soon become too scarce to meet the 
demand if the current spot shortages are 
any indication. Du Pont predicts that there 
will be no problem for the next couple of 
years, although the market for PhD chem-
ists is currently tighter than it is for chemi-
cal engineers. But Dow Chemical has been 
struggling to fill vacancies in certain spe-
cialties: Flooded with organic and inor-
ganic chemists, Dow never has enough 
polymer scientists, physical chemists, or 
ceramics experts. 
In general, however, the supply of 
chemistry PhDs is about in balance with 
the demand. "Students have no difficulty 
getting jobs, but employers are not bang-
ing on their doors either," says John Gry-
der of the Johns Hopkins chemistry 
department. Nevertheless, Gryder worries 
about the long-term prospects for univer-
sity chemistry research because "chemis-
try is no longer getting the best and bright-
est. They are going into biology or 
medicine instead." 
That may be a mistake. Unlike chemis-
try, physics, and engineering, biology has 
no national organization to track man-
power supply and demand, so biology 
majors seem unaware that there is an over-
supply of biologists . The publicity given 
to the emerging biotechnology industry 
may have fostered this oversupply, but in 
fact biotech needs very few research biolo-
gists. Once the fledgling companies begin 
production, the industry will have a much 
greater need for technicians, fermentation 
chemists, and chemical engineers that it 
does for research biologists. As for aca-
demic employment, there are more biolo-
gists than jobs, according to the Scientific 
Manpower Commission (SMC). 
Every two years, the National Sci-ence Foundation conducts an employment survey. Its latest installment presents a striking pic-
ture of industry's appetite for PhD scien-
tists and engineers. Between 1981 and 
1983, employment of scientists and engi-
neers with advanced degrees increased 7 
percent a year-compared to only 2.4 per-
cent in academia. This shift continues a 
trend, begun in the early 1970s, toward 
nonacademic employment: in the decade 
ending in 1983, industry more than dou-
bled its number of PhD scientists and engi-
n~ers. As a result, it now employs 31 per-
cent of these graduates (up from 24 
percent in 1973). Industry 's gain has been 
academia's loss: schools and universities 
employed 59 percent of the PhD scientists 
and engineers in 1973 but only 53 percent 
ten years later. 
What explains the declining growth in 
academic employment of PhDs in science 
and engineering? The NSF mentions such 
possibilites as demographics , particularly 
the shrinking college-age population, and 
tenure practices- the hesitancy of finan-
cially pressed institutions to offer perma-
nent positions-as well as "financial 
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incentives offered by industry." 
Left unsaid is whether the slow growth 
in academic jobs reflects too few openings 
or too few qualified candidates . In fact, a 
recent survey found that one in four posi-
tions in engineering colleges was going 
unfilled for lack of acceptable applicants. 
Two years ago, 2,500 posts in science and 
engineering at all colleges remained 
unfilled for the same reason. The fields 
with the most severe shortages are engi-
neering, computer science, and, to a lesser 
extent, mathematics. Since about 1981, 
according to the Scientific Manpower 
Commission, there has been a chronic 10 
to 12 percent shortage of qualified PhDs to 
fin university positions in these disci-
plines. 
"The reasons are perfectly clear," says 
Betty Vetterof the SMC. "Salaries offered 
to those who have just gotten their bache-
lor's are about equivalent to what a univer-
sity can offer a PhD." In addition, the tra-
ditional lures of academia are vanishing, 
With undergraduate enrollment in com-
puter science and engineering soaring-
Lester Gerhardt of RPI estimates that stu-
dent-faculty ratios have increased 30 
percent in these popular fields over the 
past five years-professors are teaching 
more and larger classes and thus have less 
research time. "The things that made the 
ivory tower worth talcing a pay cut for no 
longer exist in these fields," says Vetter. 
The recruiting problems reported by 
various universities bear out Vetter's 
gloomy assessment. Although first-class 
institutions can still compete for the very 
best PhDs, their needs may soon exceed 
the supply-if they haven't already. " Vir-
tually every engineering school has a 
greatly expanded faculty need because of 
greater undergraduate enrollment in these 
fields," says WPI's Gallagher, "and that's 
independent of the competition from 
industry." WPI has had particular trouble 
filling openings in electrical engineering, 
mechanical .engineering, and computer 
science. Since it does not restrict course 
enrollment, the result has been bigger 
classes. At Villanova, says graduate 
school dean Bernard Downey, "the people 
we're hiring in the sciences are extraordi-
nary. But the opposite is the case in engi-
neering-they're not of poor quality, but it 
is becoming harder and harder to attract 
the best before industry gobbles them up." 
RPI, too, is falling short when it comes 
to recruiting for electrical engineering 
positions, and as a result has been forced 
to curtail matriculation in that and other 
understaffed fields. According to admis-
sions director Chris Small, "We try not to 
limit admission based on the student's 
stated preference of major, but what we 
might do is deny admission in engineering 
but offer it in the school of science." 
The irony is that by limiting undergradu-
ate enrollment, schools are also restricting 
the potential numbers of future PhDs and, 
therefore, professors. To escape that 
vicious circle, many schools are hiring the 
foreign nationals who make up so large a 
proportion of the new engineering and sci-
ence PhDs. Few see that as an ideal solu-
tion. At Villanova, where about 10 per-
cent of the science and engineering faculty 
are now foreign nationals, "we've seen 
some problems of communication because 
of the language barrier," reports Lynch. 
Other schools report the same thing, but 
Lynch sees another, more serious prob-
lem, looming on the horizon. He notes 
that Villanova, a Catholic university, was 
established with the goal of both educating 
and transmitting cultural values to its stu-
dents. "This additional mission makes the 
situation different here," he explains. "If, 
in five or ten years, the engineering pro-
gram were cut off from that mission 
because so many of the faculty were peo-
ple with quite different cultural identities, 
it might raise questions about whether we 
should continue to have that program." 
T here is no dearth of ideas about how to reverse the trend away from university teaching, or about how to increase the pool of sci-
ence and engineering PhDs generally._ The 
ideas tend to focus both on practicalities, 
like increasing and sustaining financial 
support for graduate work, and on PR 
campaigns intended to get the word out 
that exciting opportunities await the new 
PhD. More and more educators emphasize 
that such a campaign has to begin early, 
and they are adding their voices to the 
many raised on behalf of improving sci-
ence education in the secondary schools. 
But that, obviously, is a task of national 
proportions, so there are smaller-scale 
efforts under way, too. WPI, for instance, 
has a summer program in which high 
school students work at the university's 
labs and see how scientific research is 
done. 
Industry, too, has a fear of eating its 
own seed com and, as RPI's Gerhardt puts 
it, "wants to support universities, for its 
own good, even if it is in direct competi-
tion with us for scientists and engineers." 
. Corporations are plowing millions of dol-
lars into efforts to keep bright young 
investigators in universities so they can 
train the industrial scientists of tomorrow. 
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About 30 companies, for example, offer 
fellowships to RPI faculty: IBM has a fac-
ulty development program dispensing 
about $30,000 to support the research of 
new faculty members and keep them in 
, academia; General Electric guarantees 
consulting work for faculty in an effort to 
narrow the salary disparity between indus-
try and academia. 
Nationally, Du Pont awards "young fac-
ulty grants" of $25,000 for each of two or 
three years to encourage new professors in 
their research. In addition, the chemical 
giant is trying to encourage graduating 
seniors to resist tempting salary offers and 
opt for graduate school: Du Pont awards 
about 25 grants of $4,000, plus guaranteed 
summer employment, to doctoral candi-
dates nominated by a consortium of partic-
ipating schools. 
In a similar vein, the National Science 
Foundation has a Presidential Young 
Investigators program aimed at keeping 
young scientists and engineers on campus. 
It awards a basic grant of $25,000 for each 
of five years to 100 scientists and 100 
engineers (the budget crunch will reduce 
those numbers by half next year). Then, if 
the investigator can attract industry sup-
port, NSF will match up to $37 ;500 of · 
those funds. So far, industry has indeed 
been coming through: the first group of 
scientists and engineers (in 1984) got 70 
percent of the total possible matching 
funds. "Industry has a deep awareness of 
the contributions academic institutions 
make in providing them with trained man-
power," says NSF's Michael Frodyma. 
Can such programs divert some of the 
new graduates from industry into grad 
school? Can the new PhDs be sold on uni-
versity life? The awareness of the problem 
on the part of professional organizations, 
industry, and universities offers hope, as 
witnessed by the spate of programs that 
have sprung up to deal with the shortages. 
But such programs, however well-
intended and well-funded, are up against . 
some very imposing cultural and market 
forces. In the end, the most disturbing 
question is how seriously the current 
dearth of faculty will curtail the training of 
science and engineering undergraduates . 
For unless an adequate supply of such stu-
dents gets into the academic pipeline, 
today's shortages will only grow worse. 
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Before cars, the stan-
dard American house (1) 
had a formal entrance-
and no garage. Early 
cars were messy, smelly~ 
and topless-so 
garages, like the porta-
ble model from 1911 
(center), were necessary 
but not pretty. 
Soon, detached 
garages became more 
elaborate: a catalog (2) 
from the 1920s features 
half-timbered, three-car, 
and brick versions. 
Estate garages (3) were 
as large as some homes. 
Whether simple or luxu-
rious, styles did not 
reflect the new machine. 
But some architects 
began to think of 
houses, like cars, as 
machines for living and 
to integrate the two. 
Architects like Le Corbu-
sier put the garage up 
front (6), in streamlined, 
seemingly machine-
made houses. In the 
U.S., the Prairie School 
followed suit (7). 
Conservative archi-
tects were shocked, but 
entering from the garage 
was so practical that the 
style caught on. Such 
houses (5) often added 
traditional devices-a 
peaked roof and an 
ornate, if seldom used, 
front door. 
Today, such homes 
symbolize suburbia; in 
fact, when BEST Prod-
ucts held a design com-
petition for its retail 
stores, the Chicago 
architects Tigerman 
Fugman Mccurry pro-
posed a larger-than-life 
house (8). Customers 
would enter through the 
garage. The ultimate 
integration may have 
been proposed by Dan 
Scully (4). In" '55-Stay-
ing Alive," a '55 Chevy 
pickup backs into the 
garage; there it serves 
as a double bed and its 
radio as a stereo. 
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First came cars, then came garages. 
But what kind? In the 1920s architects debated the issue 
furiously. Their battle, says art historian 
Falke T. Kihlstedt, is only one example of the 
automobile's influence on modern architecture. 
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By Robert Kanigel 
S tep inside the tradi-tional suburban house. There's the formal living room, and beside it the for-
mal dining room, and together 
they make up about 40 percent 
of the first floor. And nobody 
ever uses them. " Oh, maybe to 
entertain the boss's wife" once 
in a while , says architectural 
historian Folke Tyko Kihlstedt , 
but that 's all. For the most part, 
those formal spaces are vestig-
ial organs , holdovers from an 
earlier age when houses were 
designed for an orderly and 
regular progression of use from 
the outside in- from a semi-
public porch out front , to a for-
mal front parlor, back to the 
inner, private recesses of the 
house, where the family really 
lived . 
But then the automobile 
came along and changed the 
American house forever. 
So says Kihlstedt , professor 
of art at Franklin and Marshall 
College and a student of 
world 's fair architecture now at 
work on a scholarly treatise, 
The Wheels of Modernism , 
about the automobile 's influ-
ence on modem architecture. 
It 's his contention, he writes in 
a precis of the book, " that the 
response of architects to the 
automobile age gave direction 
to the development of Modern-
ism and subsequent architec-
tural tendencies in America." 
Kihlstedt came to his interest 
in the automobile circuitously. 
While struggling to find a dis-
sertation topic at Northwestern 
University- he 'd previously 
considered , and discarded , 
such topics as the influence of 
Art Nouveau on Swedish archi-
tecture-he was captivated by 
the daring 'architecture of the 
Century of Progress Exhibition 
at Chicago in 1933. " This was 
architecture, yet it transcended 
architecture," he says today. 
"These buildings reflected 
issues and ideas as well as 
forms." He had found his doc-
toral topic-" Formal and 
Structural Innovations in 
American Exposition Architec-
ture: 1901-1939." 
While researching his thesis , 
he was struck by the pavilions 
erected by the big automobile 
companies. Why, he won-
dered , was all the best architec-
ture coming from them? The 
curved walls , the sweeping 
lines , the sense of movement 
and power, of the Chrysler 
pavilion in Chicago. The elab-
orate dioramas of the General 
Motors pavilion at the New 
York World's Fair in 1939, a 
pavilion which took streams of 
visitors and funneled them for-
ward 30 years into a world of 
great highways , modernistic 
bridges , and sleek skyscrapers, 
then deposited them into a full-
sized Intersection of the Future 
like the one they 'd just seen in 
miniature ... 
Innovative stuff. Bold. 
Futuristic. "They were fabu-
lous buildings," says Kihlstedt. 
" They prophesied new direc-
tions." Nor was it just big 
bucks chasing top architects so 
that of course the buildings 
would be the best. Other exhib-
itors had as much money, hired 
equally, if not more, presti-
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gious architects. Yet beside the 
General Motors and Chrysler 
pavilions , their work looked 
more fussy, less powerful. 
He concluded that the auto-
motive pavilions were as dis-
tinctive as they were because 
they 'd been designed not by 
architects, with all their old 
aesthetic baggage, but by 
industrial designers. Beginning 
in the 1920s, this new breed of 
commercial artist had begun 
taking refrigerators , gas sta-
tions , cars , and making them, 
well . . . seductively beauti-
ful; Raymond Loewy 's treat-
ment of the Colds pot refrigera-
tor for Sears, Roebuck and Co. 
was said to have boosted its 
sales ten-fold. The industrial 
designers , says Kihlstedt , were 
the advance guard for Modern-
ism. And the big auto compa-
nies were some of their biggest 
customers . 
Soon Kihlstedt was looking 
not only at auto company 
pavilions, but at the automo-
bile's impact on modern archi-
tecture generally. The technol-
ogy-mad Italian futurist critics 
in the pre-World War I period , 
he learned, had seen the auto-
mobile, in his words, as "the 
paradigmatic object of modern 
technology," its beauty rivaling 
that of the Venus de Milo . It 
was, says Kihlstedt, "a whole 
new beauty of speed and dyna-
mism" -an aesthetic to shape 
the 20th century. 
T he automobile's proliferation in the 1920s changed the face of the American 
road, littering it with gasoline 
stations, diners, motels , drive-
in establishments of all kinds. 
Even early during this period , 
you could stop at a roadside 
barbecue stand and get served a 
meal without ever stepping 
from your car. Shopping cen-
ters got their start in Los 
Angeles in the late 1920s. The 
first drive-in movie theater 
appeared in Camden, New Jer-
sey, during the Depression . 
Motels first appeared around 
1925-evolved in part , says 
Kihlstedt , to serve dusty, tired 
travelers intimidated by formal 
hotels where the help were bet-
ter dressed than they were . 
Motels became common in the 
1930s (which is when the word 
itself caught on) and only later, 
in the 1950s, did they become 
dominated by national chains. 
For at first, the roadside cul-
ture amounted to little more 
than widenings in the road , dis-
tinctly local in look and feel. 
But by the 1930s a change 
could be discerned-the first 
hints of nationwide standard-
ization. 
The railroad , that earlier 
destroyer of barriers of dis-
tance , had failed to produce 
standardization. Through the 
great portals that were the vast 
central stations, trains depos-
ited travelers into the city cen-
ter, smack up against the exist-
ing urban fabric. Automobiles , 
on the other hand , left travelers 
out in the countryside-to 
many city slickers' sensibili-
ties, at least, in foreign terri-
tory-craving all that was 
clean , efficient, safe, and 
familiar. By the mid-1930s, as 
Kihlstedt has written, they 
began to be served, architectur-
ally, through buildings that 
functioned "as nationally rec-
ognized emblems of a corpora-
tion or its product . . . , early 
examples of the antiregional 
and nonindigenous architec-
tural forms that we take for 
granted today." 
The homogenization of the 
American landscape brought 
with it a new aesthetic . Back in 
the mid-1920s , the elaborate , 
mausoleum-like gas stations 
erected by Atlantic Refining 
Company and others were 
throwbacks to the Beaux Arts 
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training of conventional archi-
tects . But as automobile-driven 
modernism took hold across 
the country, that traditional , 
ornamental look was swept 
away by the rounded curves 
and streamlining of industrial 
designers-their enameled steel 
surfaces , Kihlstedt suspects his 
research will show , influenced 
by automobile door paneling, 
fenders , and hoods. 
Roadside strips, and fast-
food establishments , and gas 
stations, and parking garages , 
and mobile homes and motels 
and shopping malls-the auto-
mobile , of course, had a hand 
in shaping all of them. Even as 
established a form as the tradi-
tional American house did not 
come away untouched. 
In "The Automobile and the Transformation of the American House , 1910-1935 ,'' an essay which appeared in 
Michigan Quarterly Review, 
and which forms the basis for a 
chapter in his book, Kihlstedt 
elaborates on his findings . 
Before the automobile, he 
writes , " the front porch still 
functioned as the buffer zone 
between the privacy of the 
house and the communality of 
the neighborhood. It was the 
place where family , friends, 
and neighbors communicated 
in an easy and informal way. 
Likewise, the parlor was 
always the front room of the 
house-the next important zone 
between the public and the pri-
vate worlds. It was in this for-
mal living room where mem-
bers of the family met and 
entertained visitors who were 
not close or accepted inti-
mates." 
The automobile overturned 
this neat and formal sociologi-
cal order. Picnics by the side of 
the road began to replace for-
mal Sunday afternoon dinners. 
Aimless weekend drives and 
unannounced visits made for a 
more spontaneous way of life , 
breaking down the stiffness of 
city ways and replacing it with 
easygoing suburban informal-
ity. The very sense and logic of 
the traditional house was called 
into question. What use a 
porch? Why a parlor? And 
where was the new family car 
to go? 
In the garage, certainly. But 
where should the garage go? 
For a quarter century, ending 
only in about 1935 , architects 
debated the question, the, pages 
of the nation's architecture 
journals soon becoming piled 
high with polemical debris. 
Should garages be kept pris-
tinely distant from the main 
house, as the conservatives 
insisted? Or integrated into it , 
as the radicals demanded? 
At first , the garage was just a 
stable for cars. After all, your 
Model T was smelly, noisy, 
and dirty- just like a horse; so 
keep it as far from the house as 
possible , preferably at the rear 
of the property. Some early 
garages, in fact, stashed cars 
and horses in adj"acent stalls. 
Garages for the new car-own-
ing middle class were often 
primitive , prefabricated affairs 
lacking all aesthetic pretense 
and requiring trellises and veg-
etation to make them look 
respectable . The better-off, 
meanwhile , could open up a 
home builders ' catalog of stan-
dard plans and find garages of 
half-timbered stucco Tudor 
design , tiled roofs , handsome 
window treatments . . . any-
thing they wanted. 
However elegant, the garage 
was still invariably off by 
itself. Gradually, though, some 
architects began trying to inte-
grate it with the house; Frank 
Lloyd Wright was one of the 
first, designing a house with 
basement garage as early as 
1904. Conservative architects, 
however, pointed out inherent 
aesthetic problems: How, 
onto a house of modest 
scale, do you stick a 
400-square-foot , two-car 
structure and have it come 
out looking decent? 
"The aesthetic shock 
Sleek, curvaceous, 
gleaming-the automo-
bile became for many 
20th-century designers 
the paradigm of beauty, 
the Venus de Milo of its 
age. Its metallic curves, 
like those photographed 
by Hein Gorny (1) , 
inspired both architects 
and the new wave of 
industrial designers. 
Striking examples of 
automobile-influenced 
buildings appeared in 
world's fair architecture. 
For Chicago's Century of 
Progress exhibition in 
1933, Holabird and Root 
designed a pavilion (cen-
ter) whose entrance 
lines resembled a car's 
hood. As a side view (3) 
shows, the towering 
walls were not so much 
structural as symbolic. 
At the 1939 New York 
World's Fair, the Gene-· 
ral Motors pavilion (4), 
coated with silver auto-
mobile paint, had 
rounded curves and a 
sense of motion. The 
Chrysler pavilion (2) at 
that exhibition had fins 
to suggest motion and 
modernism. 
A few private resi-
dences (5) also borrowed 
curves and materials 
(in this case, 20-gauge 
1rolled steel) from the car. 
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Early gas stations, like 
this one in New England 
(1 ), borrowed local 
styles and materials. 
But, by their nature, gas 
stations wanted to catch 
the motorist 's eye. One 
way was to borrow from 
history: an "English 
country cottage" (2) in 
Waupun, Wisc., and a 
monumental station 
(center), part of a series 
Atlantic Refining Co. 
commissioned. 
Another way to get 
attention was to empha-
size the logo. Shell built 
shell-shaped stations 
(3) and commissioned a 
building (5 and 6) that 
was illuminated at night. 
For Texaco's building at 
the 1937 Dallas Exposi-
tion, W.D. Teague made 
the logo a focal point (7); 
the same star graced 
Texaco stations (8). 
Today the building is 
less important than the 
sign, a move presaged 
by Bertrand Goldberg's 
1938 station (4) in Chi-
cago. 
of large, blank doors," as 
Kihlstedt writes , was the stick-
ing point. One architect, Hed-
ley V Sevaldsen, pronounced 
the integrated garage, with its 
massive doors squarely facing 
the street, an aesthetic abomi-
nation on a par with that "other 
pestilence , jazz-music ,'' and he 
bemoaned its enthronement as 
" modem". 
Modernism, as a movement , 
had come in with the influential 
Swiss architect Le Corbusier. 
In his 1923 treatise , Towards a 
New Architecture, Le Corbu-
sier proclaimed that a house is 
" a machine for living in ,'' and 
that the machine age justified 
rejection of past aesthetic 
dogma. The theoretical basis 
for integration of the garage 
and the house was thus laid . Le 
Corbusier's own Villa Stein 
was, as Kihlstedt writes, " a 
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perfect model." Built in 1927, 
its garage-dominated facade is 
virtually indistinguishable from 
designs of half a century later. 
" By mid-1930,'' writes 
Kihlstedt , concluding his 
account of the Great Garage 
War, " progressive-minded 
architects were designing 
houses for clients of all social 
levels with integrated garages, 
which they made no attempt to 
conceal. Conservative archi-
tects such as Sevaldsen had lost 
their battle." And today 's sub-
urban house had gained a key 
marker of its identity. "For 
better or worse, an old way of 
life, represented by the deep 
front porch and the parlor, had 
succumbed" to the implacaqle 
forces of the motor age. 
For better or worse: 
Kihlstedt doesn't indicate 
which he thinks it is. " I have 
trouble making value judg-
ments about historical develop-
ments,'' he says. The cultural 
setting from which the automo-
bile sprang so differs from 
today that it is hard to balance 
losses versus gains. He will 
say, though , that " I don't think 
we can try to nostalgically 
recover the visual appeal of the 
past. I don ' t want to make Wil-
liamsburgs all over America. 
One is enough." 
And yet, he notes , traces of 
that pre-automobile past still 
linger in American housing. 
For example, people today 
don't much use the front door, 
preferring to enter instead 
through the garage. Still, a for-
mal Front Door, complete with 
heavy, brass knocker and over-
the-transom eagle, graces 
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many a suburban house. Why, 
he's asked , does it linger? An 
atavistic impulse , perhaps, the 
rock at the mouth of Mr. and 
Mrs . Neanderthal's cave? 
No , Kihlstedt replies, he 
doesn't think so. " People gen-
erally have little architectural 
thoughtfulness," he says. 
" They don't feel much about 
their architectural spaces .. . . " 
He does , however, find a paral-
lel for suburbia 's eagle- in 
19th-century England. 
The Industrial Revolution 
thrust the English countryside 
into turmoil. Giant mills 
replaced cottage industries. 
The iron regimen of the factory 
left workers with diminished 
control over their lives. It was 
this setting, says Kihlstedt, that 
nurtured the Gothic Revival , 
that flowering of interest in the 
medieval past championed by 
critic John Ruskin. To Ruskin , 
says Kihlstedt, the Industrial 
Revolution meant " social dis-
ruption on a mass scale that led 
to degradation of taste and ulti-
mately to moral decline." The 
Gothic Revival expressed a 
yearning for a vanished , more 
holistic past. 
Kihlstedt sees similar forces 
at work in vestigial forms still 
seen in suburban tract housing. 
" Maybe society wants the 
house to be a refuge from the 
8 
fast-paced , busy world out-
side," with moldings and shut-
ters and eagles and the rest pre-
sumably recreating the past. 
" Of course ," says the profes-
sor, " I don't think it really 
works." 
K ihlstedt, while eclectic in his stylistic orienta-tion, admits to being heavily 
influenced by Robert Venturi , 
the maverick architectural the-
orist of distinctly post-modern-
ist bent. (Like Venturi 's , his 
research has been supported by 
a grant from the Graham Foun-
dation for Advanced Study of 
the Visual Arts.) Venturi , best 
known for his book Learning 
from Las Vegas, argues that 
architects have much to learn 
from vernacular forms that 
may seem superficially 
" ugly"-such as , for example , 
Las Vegas strip development. 
The strip has become part of 
the architectural vocabulary, 
Kihlstedt sees Venturi as say-
ing. You can't get away from 
it. It 's there , everywhere . So 
learn from it. Respond to your 
culture 's vernacular forms . 
For Kihlstedt , one such ver-
nacular form, truly indigenous 
to America, is the mobile 
Visitors to the 1939 New 
York World's Fair loved 
the General Motors pa-
vilion and its Intersec-
tion of the Future (1 ), 
designed bt Norman Bel 
Geddes. 
In those days before 
traffic jams and exhaust 
fumes, architects proph-
esied structures to mesh 
roads and buildings: 
Raymond Hood hypothe-
sized a Manhattan bridge 
with apartments ( cen-
ter) , Charles Morgan a 
skyscraper bridge for 
Chicago (2) . For Algiers, 
Le Corbusier proposed a 
horizontal skyscraper 
(3). It had a high-speed 
road on top, homes and 
shopping below. 
Integration of roads 
and building became 
reality in the Connecti-
cut headquarters of 
Union Carbide (4) , 
designed by Kevin 
Roche John Dinkeloo 
and Associates. A 
worker drives into the 
building (parking is in its 
center) and gets out on 
the level nearest his 
office. 
home. Back in the 1930s, 
futurists had embraced the 
notion of prefabricated hous-
ing. Low-cost, factory-made 
homes were "just around the 
corner," one of their champions 
predicted in 1936. "It won't be 
long now before houses will be 
punched , pounded and pressed 
out at factories precisely as 
Henry Ford ground out the 
Model T- millions of 'em." 
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While machine-made prefab 
homes didn ' t immediately 
catch the American imagina-
tion, mobile homes did. Over 
the years , they were developed 
and expanded , influencing 
today 's prefab housing . 
Kihlstedt sees in the mobile 
home much more than its 
superficial charmlessness. For 
him, it is the first example of 
plug-in architecture : the 
mobile-home owner need only 
drive in to the trailer park and 
plug it in for access to water 
and utilities . In this respect, the 
.mobile home presages such 
bold projects as Moshe Safdie's 
Habitat , designed for Expo 67 
in Montreal , and built up from 
Almost from the begin-
ning, attachments 
turned cars into beds (1 ). 
In the 1920s, an Omaha 
lumber merchant adver-
tised with a ''house on 
wheels" (2). 
Today Skyline Homes 
(center) is the leading 
U.S. seller of homes, 
and mobile homes are 
harder to distinguish from 
conventional housing (4). 
Architects quickly 
adapted the concepts 
behind mobile or modu-
lar housing-machine 
production, take-apart 
assembly. Frank Lloyd 
Wright designed a 
mobile home (5) far 
removed from the stere-
otype. Paul Rudolph 
used it a·s the basis for 
the Masonic Oriental 
Gardens (3) , low-cost 
housing in Connecticut, 
and for his proposed 
Graphic Arts Center (6). 
For Montreal 's Habitat 
'67, Moshe Safdie re-
placed the mobile home 
with concrete blocks (7). 
70-ton reinforced concrete 
modules , each with its own 
garden , each with substantial 
air, light, and privacy. Indeed, 
in how it serves , at least con-
ceptually, as building block for 
larger structures, architect Paul 
Rudolph has dubbed the mobile 
home " the twentieth century 
brick." 
Rudolph 's proposed Graphic 
Arts Center for lower Manhat-
tan , Kihlstedt writes, grows 
" like a coral reef." The 
project , comprising more than 
4 ,000 dwelling units along 
with industrial, commercial , 
and office space , appears 
" composed through a process 
of accretion . . . infinitely 
extensible by merely 'plugging 
in ' more units." Yet being 
asymmetrical anyway, it 
remains always a visual whole. 
Such a structure possesses 
a different kind of beauty, 
Kihlstedt warns, one far 
distant indeed from the Renais-
sance ideal of a harmony of 
design so perfect that nothing 
can be taken from or added to 
it without destroying it. He 
calls the aesthetic embodied in 
Rudolph 's project an "aesthetic 
of indeterminacy." 
In such an aesthetic, no 
longer is the individual dwell-
ing unit the object of the archi-
tect's creativity and loving 
attention, but rather the larger, 
organic whole, built up from 
an endless , indeterminate num-
ber of modules-the trai ler 
park splayed out in three-
dimensional space. No more 
the set proportions of a Greek 
temple, or the cool , controlled 
elegance of a Mies van der 
Rohe high rise. No, this new 
architecture, Kihlstedt writes , 
" embodies concepts of growth 
and change," functioning 
almost organically, as a repeti-
tion of fixed units , piling atop 
one another, growing , with no 
end point , multiplying, like i 
cells in a culture dish-
Or like automobiles across 
America. 
Robert Kanigel lives in a 
Baltimore rowhouse with a 
front porch and no garage. 
The Major Qualifying Project (MQP) 
and the Interactive Qualifying Project 
(IQP), two of four degree requirements 
at the Institute, are for undergraduates 
often the most distinctive, the most 
demanding and the most rewarding ele-
ments of their WPI experience. They 
challenge students to use what they 
learn to solve real problems with the 
kinds of real deadlines, budgets and 
accountability they will face in the pro-
fessional world. Projects address prob-
lems in students' major fields-the 
MQP-and in areas that define the 
interaction between science/technology 
and societal needs-the IQP. 
Dan Laprade's following accounts of 
student projects appeared earlier this 
year in Newspeak, the student newspa-
per of WPI. A civil engineering major 
at WPI, Dan is from Holyoke, MA. 
PROJECT UPDATE 
SECOND IN A SERIES 
Studying Storm 
Runoff Settling 
Basins 
Whenever land is to be developed , the 
environmental impact of the proposed 
project must be addressed. In Worcester, 
for example, the Massachusetts Biomedi-
cal Research Park, to be built on the 
western shore of Lake Quinsigamond, is 
gaining the attention of engineers, envi-
ronmentalists and the public alike. One of 
the most interested parties in these pro-
ceedings has been civil engineering senior 
Virginia Roach , of Worcester. 
Stirred by public concern as well as her 
own career interests , the WPI student 
approached the planners of the Biotechnol-
ogy Park, Sasaki Associates of Water-
town, MA. 
Sasaki Associates felt they could use 
Roach's background in environmental 
engineering to study a vital aspect of pol-
lution-site runoff. So she designed her 
By Daniel Laprade '85 
Major Qualifying Project (MQP) around 
four preliminary tasks : assessing site-run-
off characteristics, analyzing site soils , 
studying the literature on runoff settling 
basins , and suggesting design consider-
ations for settling basins on site. 
Roach, with CE Professor Fred L. Hart 
as her project advisor, started collecting 
runoff samples from the site in the spring 
of 1984. Although her sponsors required 
data after only one heavy rainfall , testing 
the runoff required that she be at the site 
within ten minutes of substantial rainfall. 
Once there she had to gather the samples 
from three different points. After securing 
the samples she was faced with days of 
tedious lab work. 
Each sample was to be tested for pH, 
turbidity, bacteria, BOD-COD, nitrogen, 
oil , grease, phosphates , sulphates, sus-
pended solids , and total so.lids . It was not 
until after the third rainfall that her persis-
tence was rewarded with promising data . 
Next, after analyzing soil samples for 
erosion characteristics, she examined the 
possible use of sedimentation pools at the 
site. These devices , as Roach explains, are 
used to settle out particulate matter-and 
the phosphorous , heavy metals and hydro-
carbons attached to it-in the runoff before 
it is discharged into a receiving water 
body. Aside from their settling applica-
tions , pools aid in flood c<>mtrol by retain-
ing initially heavy storm runoff and allow-
ing it to flow more slowly into a river or 
lake. 
Examples of such basins can be seen 
along Route 1-190 north of Worcester. 
These settling basins are intended to . cut 
down on road-salt runoff, but, says Roach , 
maintenance has been neglected, and the 
basins no longer operate efficiently. 
As she points out, " Pollution is nor-
mally greatest in small , frequent floods , 
and that is what the basin designers usually 
have in mind. However, when a big flood 
comes along these small basins don't do a 
good job in flood or pollution control 
because water just flushes through them." 
In her report, she will suggest a design that 
serves a dual purpose by having large set-
tling pools with varying outlets so both 
conditions can be met. 
Much of Roach 's laboratory data is 
being included in the environmental-
impact statement prepared by Sasaki Asso-
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ciates . Her findings will help the company 
provide for a design safety factor in one of 
Worcester's most talked-about develop-
ments. 
Robotics: 
Friend or Foe? 
People sometimes find that buried beneath 
the excitement of technological progress 
are anxieties and fears over the advancing 
wizardry of science. Many shudder as we 
approach a "Star Wars" era, while others 
fear losing their jobs to the rapidly expand-
ing use and sophistication of robotics and 
flexible automation. 
Industrial robots tend to be a great deal 
more efficient and reliable than people in 
some jobs, say many experts. It 's the 
intrigue of the issues surrounding robotics 
that has gotten Susanne Firla (' 86 , 
Needham, MA) and Cheryl Ann Fay ('86, 
Framingham, MA) to select robots as 
the topic of their Interactive Qualifying 
Project (IQP). 
For the most part, says Fay, America 's 
blue-collar workers in, for example, 
assembly or inspection , fear robotics 
most. But if you're a manager, Firla con-
tinues, you are also interested in produc-
tivity and economies of scale-just the 
kinds of things robots are very good at 
improving. "There's no doubt that 
robotics brings with it lots of trade-offs," 
she says. "What's got to be done is to 
maximize the benefits and minimize the 
drawbacks." 
Firla and Fay have sorted through stacks 
of literature on the topic, everything from 
sensationalized magazine stories to the 
reams of data generated by the U .S. 
Bureau of Labor Statistics . What they 
have found is that no one source has been 
able to juxtapose both sides of the issue for 
rational analysis. Some studies are done 
by interviewing people whose jobs are at 
stake, while others simply reinforce the 
benefits of robotics. The task of the two 
women has been to try to read through the 
bias and to draw a clearer picture. 
While the fate of robotics in the United 
States remains uncertain, the situation 
abroad-particularly in Japan-is often 
altogether different. In that country, robots 
are being used on a much larger scale. 
Several factors contribute to the Japanese 
dominance, says Fay: less unemployment 
than in the U.S. , strong financial backing 
by. the government to help implement 
robotics technologies , and the fact that 
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Japanese workers are trained in several 
different skill areas, letting them move 
into new positions much more easily. 
"Today," says Fay, "there are only 
about 5,000 robots in use in the U.S. Nor-
mally, they are extremely expensive, and 
often the time and money spent buying 
them, installing them, and programming 
them simply isn't worth the change." 
One aspect of the robotics evolution, 
Hands in Space (Almost) 
rather than revolution, has become clearer 
to the two women. "A slower, more delib-
erate increase in the use of robotics , which 
won't displace hundreds of thousands of 
workers, as so many had feared, is more 
likely to occur," Firla contends. " There is 
evidence that the new jobs for technicians 
and servicers will mean that all but 10 per-
cent of affected workers will be retained 
and relocated." 
Nine WP/ students traveled to Washington, DC, in May to present their design for a new 
space glove and almost came home with the brass ring. Armed with videotapes and an 
actual prototype of the glove, the students defended their design before a crowd of about 
70 NASA officials, contractors, scientists and engineers. And while they didn't win 
(Kansas State University did), by all accounts they finished a close second. 
"The presentation was just superb," said ME Professor William R. Durgin, who over-
saw the project. "The contractors who are developing gloves for NASA spent a lot of 
time examining our design." 
In fact, the quality of the presentations was such that the grand prize-a VIP trip to 
Cape Kennedy to witness a shuttle launch-was awarded to students from all four 
schools (the other two being MIT and Oklahoma State University). 
The intent of the national competition, sponsored by NASA and administered by the 
American Association for Engineering Education, was to provide NASA with fresh 
ideas. Students were asked to design a glove that could withstand a pressure load of 8 
pounds per square inch (psi), yet still be flexible enough to allow astronauts to perform 
complex tasks. The current glove works only at 4 psi, and while that's.fine/or now, 
NASA will need the sturdier model when it starts constructing space stations in the early 
1990s. 
Although the competition is over, WPI's ties with NASA remain strong. Durgin, who 
heads the aeronautical engineering section of the ME Department, is in close touch with 
officials at the Johnson Space Center in Houston, where research on new space suit 
design continues. 
Meanwhile, the first canist(!r of WP I/MITRE Corporation space shuttle projects has 
been shipped to Cape Kennedy, where the projects are currently undergoing safety test-
ing by NASA in preparation for a 1986 shuttle flight. A second group of projects is now 
being sketched out. 
Above, Edward L. Ryan, '85, Alexandria, VA, looks on as Michael A. Mongilio, '85, 
Oxford, MA, runs the WPI-designed space glove through a battery of flexibility tests. 
The special chamber, which simulates a high-pressure atmosphere, was constructed as 
part of the project. -Michael Shanley 
Blowin' 
in the Wind 
Recently, three senior civil engineering 
students, Gary Smith (Natick, MA), 
David LaBranche (Newmarket, NH) and 
Jonathan Kaplan (Charlotte, VT), each 
with a great interest in architecture , 
embarked on a project to better understand 
the nature of wind and its effect on build-
ing design. 
" Many investigators ," says Smith, " are 
looking at how buildings bend and deform 
in the wind and the effects of eddies on the 
backside of buildings. What our MQP 
does is to see what happens at the base of 
the structure when wind works on the 
upper stories." 
The team was faced with trying to simu-
late real wind situations in a long but nar-
row three-foot-square wind tunnel at 
WPI's Alden Research Laboratory. 
Dave LaBranche explains: "You can't 
just stick a scaled-down building in the 
tunnel and flip on the fan and measure 
what happens, because that's not how it 
works in the real world. In an actual set-
ting, the turbulent characteristics of the 
wind are important, and big gusts create 
very interesting effects." 
"We were at Alden at least 10 hours a 
week," says Kaplan, "and it wasn't 
research you can work on for just a couple 
of hours at a time. Once you start, you 
stay." 
After a thorough literature search, the 
group was able to use well-known physical 
laws to establish the best possible velocity 
profile. Next, they created the base struc-
ture that measures the forces caused by the 
simulated wind. The team decided to con-
struct two of the base units , known as the 
"force balances," because they wanted to 
measure torsion as well as forces in the x 
and y directions, a task which they felt 
would be too complicated for one force 
balance alone to do. 
Once they had attained the proper wind 
simulations, scale models were placed on 
the force balance. Strain measuring 
devices were attached to the base to mea-
sure the effect of the wind. Unfortunately, 
the metal force balance was too thick, and 
the minute deformations could not be mea-
sured accurately by the gauges. They 
chose to cut pieces off their force balance 
to stimulate gaugeable strain data. 
The group emphasizes that the real 
value of their work was not really the mea-
sured strain values they obtained but rather 
the analyzing techniques they have estab-
lished during their project. A great deal of 
work went into getting the whole appa-
ratus set up correctly and functioning . 
Says LaBranche: "The tunnel is pretty 
complicated. Now we realize it's going to 
take another project team to actually col-
lect the data needed to complete this 
research." 
Music by the 
Numbers 
On almost any day last spring you could 
walk by the windows of Room 109 in 
Atwater Kent and see computer science 
student Richard Caloggero of Medford, 
At Alden Research Laboratory, seniors Gary Smith (left) and David La.Branch prepare a 
wind tunnel as part of their MQP on the effects of wind on buildings. 
MA, hard at work on his MQP. He insists 
that he's behind schedule, but it's hard to 
believe, watching him crouched intently 
over his computer terminal. Caloggero 's 
project is fascinating in its own right, but 
this MQP has a unique feature: Caloggero 
is blind. 
Professor Mark Ohlson (CS) is the advi-
sor of the project, entitled "Digital Sound 
Recording and Synthesis." As Caloggero 
explains, his work is centered on under-
standing and experimenting with the soft-
ware realm of digital sound. 
He confesses that much of his work is 
not theoretically very innovative. Digital 
recording systems were introduced to the 
commercial market some time ago, and 
their use is spreading rapidly. Perhaps the 
· best known applications are digitally 
recorded discs and disc players. 
Caloggero env1s10ns possibilities 
beyond the recording uses of digital 
sound. "Right now," he explains, "what 
my work has accomplished has been syn-
onymous with having a singer sing into a 
microphone, recording the sound digitally 
and then being able to reproduce the sound 
exactly-even on an instrument. In the 
future I'd like to be able to create the 
waveforms without use of a microphone. 
Thats where the challenge lies." 
But how does the computer fit into the 
scheme? Caloggero clarifies it this way: 
"All the electronic pieces are in the 
machinery: the resistors, capacitors, 
chips, wires, etc. They are collecting, 
converting and transporting the sound, but 
there's got to be a brain telling the compo-
nents how and when to work. The pro-
gramming becomes the intelligence sys-
tem. The computer tells all the circuitry 
when to work and what to do with the data 
it works on. Changing the commands in 
the program has the power to alter the per-
formance.'' 
Because of his blindness, Caloggero has 
a unique computer terminal on loan from 
the Massachusetts Commission for the 
Blind. When asked how he managed to 
keep track of everything he has pro-
grammed, he shrugs off the apparent diffi-
culties by revealing that he has a firm 
knowledge of where everything is entered 
in the computer. 
Although the project hasn't carried 
Caloggero into unexplored regions of digi-
tal recording, he concedes that it has been 
a tremendous learning experience. He has 
been able to grasp many aspects of this up-
and-coming technology and, as he points 
out, "I've always been excited about this 
kind of work; so for me, it's been a great 
project.'' 
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New Answers 
to an 
Old Puzzle 
By Kenneth McDonnell 
The research of 
Physics Professor 
Michael Klein is 
shedding a clearer 
light on old friends 
glass and ceramics. 
w: hat are glasses, or ceramics-or more formally, amorphous materi-als-doing for us these days? 
They are being used, according to Phys-
ics Professor Michael W. Klein, for rotat-
ing parts , such as turbochargers , in auto-
mobile engines to help withstand higher 
temperatures than ever before. Their den-
sities, he notes , are much lower than steel , 
the conventional material for these compo-
nents , resulting in less tension in the rotat-
ing parts . 
Elsewhere, other glasses play a vital 
role in making the best integrated circuits. 
They are used to generate electricity for 
calculators using solar energy. They can 
increase the hardness of grinding wheels 
by an appreciable factor. And researchers 
believe that, compared with crystalline 
solids, glasses are much better suited for 
use in space when a spacecraft is exposed 
to large amounts of radiation. 
The list of current and potential applica-
tions for amorphous materials goes on and 
on. As it grows longer, more and more 
physicists are turning their attention to 
these exotic materials in order to under-
stand their fundamental properties , thus 
leading, it is hoped, to an ever widening 
range of uses. 
Klein is an expert on amorphous materi-
als . The research he has been conducting 
for the past five years is making a real 
contribution to understanding these fields. 
Klein is a theoretical-as compared with 
an experimental-physicist. He has no 
laboratory, save for a blackboard in his 
office, a computer and the laboratory of 
his mind. He says that the understanding 
of amorphous materials is today on about 
the same level as the understanding of 
non-amorphous, or crystalline, solids was 
50 to 60 years ago. It was the fundamental 
research on these crystalline solids (also 
called ordered solids) that has resulted in 
many of the great technological advances 
we are experiencing now. 
The American Nobel Laureate John 
Bardeen, for example, is one of the best-
known solids researchers. Bardeen worked 
for many many years on understanding 
semiconducting solids- with no guarantee 
of a payoff. But it was this work that cul-
minated in the invention of the transistor, 
without which the great advances in mod-
em computers, in communications and in 
scientific instrumentation would have been 
impossible. 
In order to understand what amorphous 
materials are , a brief review of non-amor-
phous, ordered solids may help . 
Today, the study of ordered materials is 
well understood by physicists and occu-
pies entire chapters in textbooks on solid 
state physics, the branch of physics con-
cerned with the study of solids. But 60 
years ago, very little was known about 
ordered materials. Then , in the 1930s 
Felix Bloch, Frederick Seitz and others 
introduced remarkably simple principles 
for solving problems involving a very 
large number of atoms which have peri-
odic , or repetitive, structures. It is this 
repetitive nature which helped the physi-
cists reach a fundamental understanding of 
these materials and unlocked their techno-
logical potential. As we'll see later, it is 
the absence of periodicity which makes the 
study of amorphous materials so very dif-
ficult. 
But first, it will be useful to understand 
better what periodic structures are. Con-
sider an array of points, or atoms, placed 
on an infinite plane. Each point is exactly 
equidistant from the other, as shown in 
Figure 1. Now, place yourself on one of 
these atoms. In whichever direction you 
look, you will see an endless row of 
atoms. Now move yourself over, or dis-
place yourself, by an atomic distance d in 
the x or y direction. You are now at 
another atomic site; but again if you look 
around yourself, the array of atoms looks 
exactly the same as it did before. Conse-
quently, in the language of physics, you 
displace yourself by a fixed distance and 
your new view of things is exactly as it 
was before. The structure is said to be 
periodic, or ordered, or repetitive. This is 
a convenient designation, because every 
time you displace yourself by an integer 
multiple of d, you again land on an atom 
from which you ' ll see the structure , or 
environment, precisely as you did before. 
"It is this periodic nature of the crystals 
which makes the mathematical solutions 
for ordered solids easy," says Klein. 
How, then, do amorphous, or non-
ordered , solids , differ from ordered 
solids? Consider Figure 2. The atoms in 
an amorphous solid are positioned ran-
domly, and no fixed distance exists 
between the atoms . This characteristic 
r -- r - 1 - - 1 - 1 -- r I 
I I I I I 
. -
- L - _j - - L _j - - L _j 
I I I 
I I I I I I I 
r - - r 1 - - 1 -, - - 1 - I 
I I I I I I I 
• -- L _ _j __ L 
-l - - L _j 
I I I I 
I I I I I I I 
r - - I 1 -- 1 - 1 -- r - I 
I Id id I I I 
~ -- L - -l - - L _j __ L _ _j 
d d 
Figure 1. Periodic, or ordered, structure. 
The atoms, shown as circles, are placed at 
a distance dfrom each other. Every time 
we move up or to the right by a distanced, 
we see exactly the same surrounding or 
environment as before. 
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Figure 2. Nonperiodic, or amorphous, 
structure. The atoms are placed in ran-
dom positions and the distance between 
them is no longer d. 
alone, says Klein, prevents use of the 
powerful mathematical techniques scien-
tists can employ to solve problems of peri-
odic structures. And rightly so, he adds , 
because nonperiodicity brings new physi-
cal phenomena into the picture. In short, 
amorphous materials have completely dif-
ferent physical characteristics from their 
ordered counterparts. 
For physicists to study non-ordered 
materials, Klein explains, they must "ide-
alize" the problem. " In this case," he 
says, "one would ideally like to separate 
out the effects which arise because of the 
unordered nature of the glassy solid from 
all other effects which are occurring." One 
way to accomplish this is to cool the solid 
sufficiently so as to freeze out the usual 
temperature-dependent properties of crys-
talline solids. This technique was first 
developed in experiments of the early 
1970s, which uncovered the special prop-
erties of amorphous materials . 
It has been a real surprise to physicists 
that, at these very low temperatures, 
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amorphous materials exhibit a large low-
temperature specific heat which is propor-
tional to the temperature, and a thermal 
conductivity proportional to the square of 
the temperature. In addition, anomalous 
results show up in the way amorphous 
materials absorb sound waves and how 
they respond to an electric field , a property 
known as the dielectric constant. 
What is even more surprising, says 
Klein , is that these characteristics are com-
mon to most amorphous materials . 
"Clearly," he adds , " these universal 
characteristics , which show up regardless 
of the substances used in the material , 
arise from the amorphous nature of the 
solid , for when the solid is made to 
undergo crystallization, thereby turning 
the amorphous material into an ordered 
one , the unusual properties disappear." 
Based on experimental observations of 
the properties of amorphous materials·, 
physicists long ago suggested that the curi-
ous properties of amorphous materials are 
caused by what scientists call " tunneling 
·states." The concept of a tunneling state is 
involved in quantum mechanical theory, 
and probably requires further explanation. 
First, consider a " potential well ." Think 
of this well as a depression in the ground. 
This idea is illustrated in Figure 3, which 
shows two depressions, or wells , in the 
ground . Now if you were to place a ball in 
the depression to the right , it would remain 
there forever, unless someone or some-
thing gives the ball enough kinetic 
energy- i.e ., energy of motion-to move 
it out of the depression , or well , across the 
barrier. 
Notice that, since the depths of the two 
wells are equal , once the ball is somehow 
moved into the left-hand well , the ball 's 
energy will be exactly the same as when it 
rested in the right-hand well . However, 
since nothing and no one has moved the 
ball to the left well , the only way for it to 
get there is for it to obtain enough energy 
to actually pass through the barrier. 
Now let 's replace the ball with a mole-
cule- the smallest particle of a compound 
that has all the chemical properties of that 
compound. A molecule, compared with a 
ball , has a very small mass. The theory of 
quantum mechanics tells us there is some 
small probability that, though this mole-
cule does not contain enough energy to 
climb over the barrier, it may still pene-
trate the barrier and get to the other well . 
Physicists, then, refer to this activity as 
tunneling across a barrier to get to the 
other well . The particle combined with the 
well is thus called a " tunneling state." 
At first , if you consider Figure 3 a 
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Left Well Right Well 
Figure 3. The particle can be in either the left or right well. Either way, it can 
"tunnel" through the barrier rather than moving over the top of the barrier. 
model, tunneling may appear improbable. 
But, says Klein , it becomes less so when 
you realize that the distance between the 
atoms in a solid are of the size of the mole-
cule doing the tunneling. All the atoms 
move as the temperature increases , giving 
the molecules a fair chance of actually get-
ting beyond the barrier. 
Not only are there such tunneling states, 
but the energies of the tunneling states are 
random. The puzzle Klein has been work-
ing to solve concerns what actually is 
doing the tunneling. This puzzle aside , 
physicists have found that tunneling can 
explain the experimental observations-
" provided ," Klein adds , " that you assume 
that the number of tunneling units which 
have a certain energy is the same as the 
number having any other energy." 
In other words , the density of states , or 
number of tunneling units per unit energy, 
is a constant. This assumption is necessary 
to explain the experimental results , and 
without it , there is no plausible interpreta-
tion of what happens in amorphous materi-
als. Yet for 15 years , research that strug-
gled with this riddle was unable to unravel 
the reason for a constant density of states 
at low energies. 
Klein has been working on this puzzle 
for about five years. He first examined the 
nature of the best understood tunneling 
states, cases in which scientists knew the 
exact nature of tunneling states . How, he 
wondered, do these well-known tunneling 
states interact, or see , or feel , each other 
when placed into a crystalline solid? Using 
fundamental principles of physics , Klein 
identified the interaction between pairs of 
the well-known tunneling states . That is, 
he determined how they " feel " each other 
at a distance r apart . What he found was 
that , for the tunneling units he considered , 
this interaction was proportional to the 
inverse cube of the distance. 
He next worked out the thermodynamic 
properties of such interacting tunneling 
states and found that the density of excita-
tion energies is in fact , at low energies, a 
constant for each energy. 
Klein has also been able to show that the 
constant energy density arises from the 
strain interactions in the solid , a property 
which is expected to exist for all amor-
phous materials. · 
Michael Klein 's research has shed new 
and revealing light on a problem that has 
puzzled scientist for 15 years. He has 
found that tunneling units which interact 
via a strain interaction give a constant den-
sity of states. · 
C ontributing to the understanding of many amorphous materials , Klein 's work may help predict how amor-
phous materials will change their proper-
ties when various tunneling states are 
mixed with them. It's not that he couldn't 
care less about whether his theories con-
tribute to applied uses of amorphous mate-
rials. " That's not the primary concern of 
theoretical physicists ," he contends. Still , 
if Michael Klein 's ideas continue to be 
verified experimentally as well as they 
have been so far, his work may well con-
tribute to a more fundamental understand-
ing of amorphous materials. 
The scientific world is fascinated by his 
theories . In fact, much of the next year's 
sabbatical for Klein will take him to labo-
ratories at the University of Illinois and to 
Kammerlingh Onnef Laboratories in 
Leiden, Holland , where scientists will try 
to verify his solution to a physics puzzle 
that has been baffling scientists for a long 
time. 
Editor's Note: Born in Hungary, Michael 
Klein emigrated to the United States 
shortly after World War II. A survivor of 
the Holocaust, at the age of 13 he was 
taken with his parents to Auschwitz, where 
his mother, father, and most of his family 
perished. Recently, he began giving lec-
tures on the history of the Holocaust. 
I t was a weekend made for photogra-phy. Except for a brief spat with a passing shower on Saturday morn-ing, the warm, sunny days and pleas-ant evenings brought a sigh of relief 
from past years' drenching weather. 
So have a look, won't you, at some 
highlights of Reunion-on these pages and 
through the Class Notes section that fol-
lows. 
We kept our photographer busy that 
weekend-so busy , in fact, that he 
couldn't capture everything on film-
events like fraternity get-togethers, the 
Boston Pops concert, campus and city 
tours, Institute Day, brunches, departmen-
tal open houses . So . . . what you see 
here is not quite everything alumni got at 
Reunion. 
At Reunion Luncheon on Saturday, 
besides the traditional presentation of 
Goddard , Taylor and WPI Awards to out-
standing alumni , anniversary class gifts 
were presented to Dr. Edmund T. Cranch 
representing the college. Totaling more 
than a half million dollars , these three gifts 
have been designated largely to supporting 
the renovation of WPI's outdoor athletic 
facilities, which is now nearing comple-
tion. 
Class totals were: 1960 25th Reunion: 
$263,485.35-a record for all anniversary 
class gifts; 1945 40th Reunion: 
$103,661.14; and 1935 50th Reunion: 
$176,635.89-the largest 50th Reunion 
class gift ever. WPI is grateful for these 
most generous investments in the future of 
Institute students. 
In addition, at the Luncheon Harry W. 
Tenney, Jr. '56 passed the gavel represent-
ing Alumni Association leadership to Paul 
W. Bayliss '60, who will serve as Associa-
tion president for a two-year term. 
And finally, Dr. Edmund T. Cranch's 
annual message to the Luncheon assem-
blage, his last as president of WPI, was 
greeted with a standing ovation. It was a 
moment neither alumni-nor, we guess, 
Ed and Virginia Cranch-will not soon 
forget, filled with the emotions of goodbye 
at a time in his distinguished career that 
marks both a conclusion and a new begin-
ning. It was an exchange between a group 
and a man who have come to know and 
respect each other well indeed in the last 
seven years-a period of unprecedented 
development for WPI alumni relations and 
for the college itself. 
Reunion photos by Michael Carroll 
unless otherwise indicated. 
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A weekend for pictures. 
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Goddard Award winner Paul N. Kokulis '45 is con-
gratulated by outgoing Alumni Association president 
Harry W Tenney, Jr. '56 (above). Gordon Crowther 
'3 7 and Richard Connell '50 (right). 
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Calligrapher Peggy Isaac-
son (right) discusses a ques-
tion with student Edwin 
Tucker '32. 
This years outstanding 
alumni are Alumni Associa-
tion past president Harry W. 
Tenney, Jr. '56; WP! Award 
winner David F. Ploss III 
'70; Herbert F. Taylor 
Award recipient Richard B. 
Kennedy '65; Robert God-
dard Award winner Paul A. 
Allaire '60; Taylor Award 
winner Donald E. Ross '54; 
Goddard Award recipient 
Paul N. Kokulis '45; with 
Dr. Edmund T. Cranch 
(right). 
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The Class of 1955 s Peter 
Horstmann, Earl Bloom, 
and Hal Sauer (left). 
At a packed Reunion Lunch-
eon (center), Dr. Edmund 
T. Cranch receives a stand-
ing ovation. The Class of 
1965 on parade (above) . 
Clark Goodchild '40 in his 
1931 Ford Model A leads 
the Reunion Parade (left). 
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WPI Alumni Association 
President, Paul W. Bayliss '60 
Senior Vice President, 
Richard B. Kennedy '65 
Vice President, Alex C. Papianou '57 
Past President, Harry W. Tenney, Jr. '56 
Executive Committee 
Members-at-Large 
Henry P. Allessio '61 
Walter J. Bank '46 
William J. Firla, Jr. '60 
Patricia A. Graham Flaherty '75 
Alumni Fund Board 
Allen H. Levesque '59 , Chairman 
Edwin B. Coghlin , Jr. ' 56 
David B. Denniston '58 
Michael A. DiPierro '68 
William A. Kerr '60 
Bruce A. MacPhetres '60 
Francis W. Madigan , Jr. '53 
Stanley P. Negus, Jr. '54 
1908 
Sumner Davis's sense of humor hasn't dulled 
in a century. When he recently passed his IOOth 
birthday he wrote, " I was born over 100 years 
ago . There isn ' t a place on earth I do not know . 
I played ' ring around the roses' with Peter, Paul 
and Moses. And I'll lick the guy who says this 
isn ' t so! " 
1930 
The recent killer tornado which ripped through 
Venice, FL, missed Roscoe Bowers' home by 
650 feet. "There was a double funnel that 
struck almost at the same time. Winds reached 
200 m.p.h . About 340 houses were severely 
damaged." A woman died when she was blown 
300 feet away from her trailer. On a happier 
note, the Bowerses recently returned from a 
memorable trip to Las Vegas . 
Carl Backstrom, Class Secretary 
1933 
Ken Gleason reports that he is in good health 
except for an accident which took place in 
church, where he serves on the building com-
48 WPI JOURNAL 
REUNION '85: The Class of 1925 gathers 
fora group portrait (left); members of the 
Class of 1930 (below). 
REUNION '85: Class of 1940 golfers Ken Blaisdell, Fritz Johanson, Dick Messinger 
and Ray Forkey. 
mittee. While supervising renovations, a ladder 
fell , hitting his head and elbow . He says 
stitches took care of his head , but the bone 
chips in his elbow still leave him somewhat 
incapacitated. 
After many years in Brigham City , . UT, 
where he worked for Thiokol Corporation, Don 
Haskins and his wife , El, sold their home in 
May and moved near their daughter Diana and 
family on the outskirts of Flagstaff, AZ. Don is 
an accomplished skier and expects to sRi Utah's 
lofty mountains again. 
In February, Madeline and Tony Kapinos 
moved from their house in Chicopee, MA, 
("We'd lived there all our married life.") to a 
garden apartment in South Hadley, MA, the 
home of Madeline's alma mater, Mt. Holyoke 
College. They have not done much traveling 
lately, but the world seems to have come to 
their door in the form of two houseguests. One, 
a young woman from Poland, is an outstanding 
university student majoring in chemistry. The 
other is an electrical engineer, Gaosh Yang, the 
son of a college classmate of Madeline whom 
she has not seen since 1939. 
Al Laliberte and his wife, Marian, aren't 
traveling much these days due to his visual 
impairment, but Marian did go to Albuquerque , 
NM, last fall to see their granddaughter, Ken-
dra, represent the state of Wisconsin in the 
Crawford Named 
Senior Citizen of the 
Month 
Dr. Raymond Crawford '33CH can 
certainly spell "r-e-t-i-r-e-m-e-n-t." 
But you'd have a hard time believing 
that he knows the meaning of the word. 
And that's precisely why he was 
recently named "Senior Citizen of the 
Month" by the Barre (MA) Gazette. 
Although Ray is most noted locally 
for his weekly gardening column , 
"One Man's Garden by A. Gardener," 
which appears along with his corres-
pondent's column in the Gazette, he 
writes a gardening column called "Gar-
den Gab" for the Hamburg (NY) Sun, 
as well. 
On the side, he operates a 21-by-48 
ft. greenhouse specializing in potted 
and bedding plants, grows an enviable 
garden, chairs the Oakham (MA) board 
of selectmen, serves as president of the 
local historical society, belongs to the 
North American Lily Society and the 
American Begonia Society, and edits 
the New England Regional Lily Group 
bulletin. Until its recent demise, he was 
lecturer for the Oakham Grange. He 
continues on the executive committee 
of the Rutland (MA) Grange, and is 
chairman of the flower committee of 
the Oakham Congregational Church. 
national "Miss Teen" contest. He sends this 
problem along to his classmates : Three boys , 
A, B, and C went to sell their eggs. A had 10 
eggs, B had 30 eggs , and Chad 50 eggs. They 
each sold their eggs at the same rate and 
received the same amount of money. How 
much did they sell their eggs for? (Al and his 
neighbor Wes Reed know the answer but your 
secretary is still working on it!) 
Weldon McFarlane and his wife, Jean, own 
a Lincoln-Mercury dealership, a Ford truck 
agency, and a lease fleet of 1,200 vehicles in 
Vancouver, BC, Canada. During the depres-
sion, Weldon worked in a Chrysler dealership 
in Nova Scotia. In 1937, he joined Ford Canada 
and after 20 years and four transfers he found 
himself in Vancouver, where he and Jean 
decided to start a family dealership. 
Instead of golfing on a recent trip to Mont-
gomery, AL, with his wife, Elizabeth, Al 
Parker caught up on some computer magazine 
articles and tried to find some " hackers" in the 
area to visit with . For two years he's owned an 
IBM-PC and enjoys the challenge of writing 
programs for it. Al and Elizabeth each have 
three children and a total of ten grandchildren, 
which provides a real incentive to visit them in 
five states in the North , South, and Midwest. 
Every two years , they take a trip to Portugal. 
Wesley Reed highlighted the Ladies Day 
meeting of the Tech Old-Timers in May. His 
main hobby is collecting and repairing antique 
musical instruments. His presentation, "Music 
Monitoring the greenhouse 
"Up until last year I taught as a sub-
stitute and part-time teacher at Wachu-
sett High School, Quabbin High and 
North Brookfield High," he says. His 
subjects included math , biology, agri-
culture, English and French. "I felt I'd 
really 'arrived' when I substituted in 
the girl's gym class," he quips. 
During his career Ray was a research 
chemist for Allied Chemical in Buf-
falo, NY, where he also served as a 
group leader and senior scientist. He 
holds a master's degree from WPI and a 
PhD in organic chemistry from New 
York University. He and his wife, 
from the Attic," proved popular. He displayed 
and played several of the 250 instruments in his 
possession. 
Franklin Roberts reports a visit with Harry 
Clarke and his wife , Helen, who live in 
Deltona, FL, in a lovely home on a lake. 
Besides a screened-in pool, there is a lawn 
which is well kept " thanks to Harry's ride-on 
mower." Before retiring, Harry worked for 
Raytheon and Hughes and had some of the 
computer responsibilities for the Apollo lunar 
project at Cape Canaveral. 
Last November, Jack Shabeck and his wife, 
Elaine, left Florida for a 70-trailer caravan, six-
week , 9,000-mile trip through Mexico and 
return . They visited, among other places, Mex-
ico City, Guadaljara, Puerto Vallaarta, and San 
Carlos, exiting in Douglas, AZ . The Shabecks 
said the scenery was spectacular and the people 
friendly, but the roads were " absolutely terri-
ble, narrow, with large potholes and no shoul-
ders." Their summer address is Wayland, MA, 
but winters they are at Travelers Rest, John-
stone Rd., Dade City, FL 33325 . Jack says 
they would welcome classmates , trailers and 
all! 
Carl Silverberg and wife Mabel recently 
returned from a ten-week trailer holiday from 
their home in Sturbridge, MA, to San Diego, 
Los Angeles and San Francisco, CA, and other 
points west. Carl wasn ' t able to attend our 50th 
reunion, as he was recovering from surgery, but 
we expect he'll be at our. next one after hearing 
Emily, have a daughter, Janet, and 
three granddaughters. 
Gardening is currently his chief joy. 
He likes to hybridize lilies. "To see 
something come into bloom for the first 
time that has never been seen before-
that's special," he comments. 
If Ray ever does slow down, he 
figures he won't get bored. "I'm a nut 
for buying books," he confides. "Have 
got enough books upstairs to keep ·me 
reading for another 30 years. At least!" 
With Ray's schedule ("I don't even 
have time to watch TV!"), the books 
may have to wait. 
good reports from Al Laliberte and Bud Jack-
son. 
Bertha and Charlie Smith spend their win-
ters at Deerfield Beach, FL, but return to 
Westbrook, CT, summers where they are closer 
to their children and their families. They 
recently went on a trip to Alaska with a Shriners 
group. 
Al Brownlee, Class Secretary 
1935 -
Robert Cape, formerly on the " lost classmate" 
list, is temporarily residing in Vista , CA. 
Maurie Day, a longtime employee of the 
Bureau of Reclamation, whose civil engineer-
ing career took him around the world (Panama, 
Hawaii, Saigon) retired and worked as a con-
sultant starting in 1970. In 1974 he consulted in 
Lebanon just before civil war broke out. From 
1962 to 1981, he taught piano, organ and flute . 
He enjoys language as a hobby and has trans-
lated many technical articles in Russian, French 
and Spanish . He also has studied Japanese . 
Sam Ehrlich is no longer in the furniture 
-manufacturing business with his son, Richard. 
In 1979 a fire destroyed their firm, Metro Man-
ufacturing Corporation. They tried starting up 
again, but the 1981 recession caused them to 
close. When Richard recently tried once more, 
Sam decided to "take a back seat so I can allow 
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enough time for 18 holes of golf daily." He's 
taking dancing lessons . 
From Sam Hakam comes a 44-page "Saga" 
starting with the war years . A merchant sea-
man, his ship was torpedoed enroute with cargo 
for Africa and had to be abandoned. Later he 
was on a ship taking high explosives to Mur-
mansk. Prior to active duty with the Army, he 
went on one more voyage, this time to Iceland. 
He liked the Army, but was enticed back into 
the Merchant Marine, where he technically 
became a war correspondent. 
Herb Hoffman retired from General Electric 
in 1978 following 42 years of service. Early on 
he became a gear design specialist at GE's Lynn 
(MA) plant. His most novel gear unit was a 
step-up model for the 30,000 HP-12 ,000 RPM 
top speed test stand at Wright Field used for 
testing propellors. In the 1950s, he was in 
charge of the advance design section for turbine 
generator sets for Navy and Marine service at 
GE's Fitchburg (MA) plant. During his career 
GE took out patents on 20 of his designs. 
George Mitchell has been living in Fort 
Myers, FL, for ten years. Another "lost class-
mate" heard from. 
Roland Nims, a member of the Steering 
Committee, was sufficiently recovered from his 
operation (ruptured aortal aneurysm) to attend 
the committee meeting at WPI in September. 
Homer Morrison, Class Secretary 
1937 
Bob Powers, former secretary of the New York 
Board of Fire Underwriters and charter member 
of the New York Chapter of the Society of Fire 
Protection Engineers , received the Manhattan 
College Fire Engineering Institute Award for 
Outstanding Contribution to Fire Engineering 
at the Second Annual Fire Engineering Confer-
ence held at the college last year. 
1940 
Noel Maleady writes that he's been "essen-
tially retired since 1973 ." He has traveled 
widely throughout the U.S. and has been· on 
Caribbean cruises eight times and to Europe six 
times. His favorite city is Vienna. He and his 
wife, now deceased , were in Rome in the 
Pope's audience in 1981 when the assassination 
attempt was made. " A startling experience." 
Noel , who has four surviving children and 
seven grandchildren, has served as his church 
organist and choir director for more than 30 
years. 
1941 
Sidney Clark has attained life membership in 
the ASCE and A WS. 
Dr. Charles Smith, professor of mechanical 
engineering at Rose-Hulman Institute of Tech-
nology, Terre Haute, IN, has been named to a 
six-year term as a member of the Accreditation 
Board for Engineering and Technology, which 
evaluates the quality of engineering programs at 
colleges and universities nationwide. Recom-
mended for the post by the Design Education 
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Committee of the Design Engineering Division 
of the ASME, Smith was one of 20 engineering 
faculty selected from more than 100 nominated. 
He has been honored nationally for his contri-
butions during a 39-year career in the field of 
engineering education and is a frequent lecturer 
at conferences in the U.S. and Europe. 
1942 
Boyd Abbott, Jr., has retired as manager of 
plant engineering for Armstrong World Indus-
tries' research and development organization. 
He had been with Armstrong more than 39 
years, having spent his entire career in R&D . In 
1946 he joined the firm as a physicist. In 1950 
he became chief of the engineering section , and 
in 1951 he was named plant engineer. He has 
managed plant engineering facilities for R&D 
for 34 years. 
1946 
Albert Rawdon, Jr., formerly vice president 
of engineering for Leighton Industries, 
Phoenixville, PA, is now a staff consultant for 
Riley Stoker in Worcester. 
Manuel Renasco writes that he is fully 
retired and annually spending five months in 
Little Compton, RI, and seven months in Jupi-
ter, FL. He had been a partner in the consulting 
engineering firm of Renasco Associates in Lit-
tle Compton. 
1949 
Henry Ezen has retired from Polaroid after 16 
years as a principal engineer. Besides doing 
home maintenance, he skiis in the Alps, bikes 
and hikes. 
Prof. Mack Prince retired in June after 
teaching electrical engineering at the University 
of Rhode Island for 30 years. 
John Walsh, commander of the police juve-
nile division (Worcester) , was recently pro-
moted to deputy police chief for the city. After 
studying at WPI, he enlisted in the U.S. Navy. 
He was appointed to the Worcester police force 
in 1953 and became a sergeant in 1963, a lieu-
tenant in 1967 and a captain in 1975. 
1950 
Philip Nyquist is now a consultant on indus-
trial safety with the Ministry of Interior at 
Riyadh, Saudi Arabia . Recently, he presented a 
paper on Industrial Safety Training at a sympo-
sium on safety held at King Saud University in 
Riyadh. 
1951 
G. Albert Anderson, former vice president of 
Colfier-Keyworth Company, Gardner, MA, has 
been named a consultant to the firm and will be 
self-employed. He was one of the mainstays of 
Collier-Keyworth during the formative and 
growth years of its office chair mechanism and 
base business. His efforts spanned a wide spec-
trum of activities including management 
affairs , manufacturing, product development 
and customer relations. He is a former chair-
man of the WPI Alumni Fund Board. In 1982 
he received the Herbert F. Taylor Award in rec-
ognition of his outstanding service to WPI. 
In September, Richard Brow will retire from 
Westinghouse Defense Center in Baltimore, 
MD. 
1952 
Raymond Bartlett, Jr., serves as manager of 
quality and process control at Sandvik Inc., 
Scranton, PA. 
Dick Bennett has been named manager of 
REUNION '85: The Class of 1930 (left) 
poses for their Reunion portrait; families g from the Class of 1935, attending their 50-
·~ year reunion. 
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the Richardson-Greenshields Securities office 
in Florida. He writes, " It 's great here on the 
banks of the Loxahatchee River and the Jupiter 
Inlet." 
Charles Thrower is western regional sales -
manager for Ingersoll-Rand in Walnut Creek, 
CA. 
1953 
Raymond Peterson holds the position of tech-
nical director at American Shoe Machinery 
Corporation, Woburn, MA . 
George Saltus is now vice president and 
treasurer of C/S Consultants in Boulder, CO. 
1954 
David Gilbert serves as plant manager in the 
chemicals and pigments department of Du Pont 
in Edge Moor, DE. 
Gordon Walters is now associated with 
A.O. Tech, Advanced Dielectric Technologies 
Inc ., Middleboro , MA. 
1956 
Ray Lussier was first in the senior division of 
the Worcester Telegram & Gazette 10-mile road 
race held in Worcester on Mother's Day. Nearly 
1,000 runners participated . Ray is a manager of 
the Boston office of Sprague Electric . 
John Taylor applies artificial intelligence to 
flight deck design evaluation at Boeing Air-
plane Co., Seattle, WA. 
John Wake is now general manager of 
Warner & Swasey, Worcester. 
1958 
Donald Hayward has been named manager of 
West Penn Power Company 's Loyalhanna Divi-
REUNION '85: At the Center for Holo-
graphic Studies, ME Professor Ryszard 
Pryputniewics (kneeling) explains 
research; at right, Ron Pokraka and Zim 
Zimmie , both '()(). 
sion in Latrobe, PA. He is responsible for com-
pany operations in Latrobe , Ligonier, Derry 
and surrounding areas. He joined West Penn in 
1958, then had two years of military service . 
Later, he held planning posts for the firm and 
was promoted to supervisor of engineering in 
the Lincoln Division in 1971 . An elder of the 
local United Church of Christ , Hayward also 
serves as treasurer of the Kiwanis Club and the 
Boy Scout troop . 
James Johnson has been advanced to assis-
tant comptroller of New Jersey Bell. Previ-
ously, he served as division manager of secu-
rity. In 1958 he started with the company as an 
assistant engineer and has since held various 
posts, including district plant manager, general 
personnel supervisor and division manager of 
buildings and motor vehicles. 
Raymond Johnson was recently appointed 
to sales manager of the Killeen Machine Tool 
Company of Worcester. His background 
includes posts as vice president of sales and 
president of the former Johnson-Claflin Corp., 
Marlboro , MA, a metal-stamping company 
founded by his grandfather and father. 
1959 
Joe Bronzino, professor of applied science at 
Trinity College, Hartford , CT, has been elected 
president of the Engineers in Medicine and 
Biology Society. The 10,000-member society is 
a national organization of engineers who apply 
technology to biology and medicine in such 
ways as developing new instrumentation and 
finding clinical applications for new technol-
ogy. Since 1969, Joe has been director of a 
graduate program in biomedical engineering 
jointly sponsored by Trinity and the Hartford 
Graduate Center. 
1960 
In January, Jay Alpern retired from the Central 
Intelligence Agency after 24 years of service. 
During his career, he received a number of 
awards (some with stipends) , including the Cer-
tificate of Distinction for Courageous Perfor-
mance, the Intelligence Medal of Merit , an 
Exceptional Accomplishment Award and Meri-
torious Officer Award . This year he received 
the Distinguished Intelligence Medal , the high-
est honor of the U.S. intelligence community. 
Upon retirement, he became a co-founder and 
vice president of Zeta Associates Inc., an engi-
neering consulting firm. 
Douglas Bryant has been named president of 
Foseco Inc., a Cleveland-based manufacturer 
of chemicals fo r the steel and foundry indus-
tries . He has also been named a regional chair-
man of Foseco International Limited , with 
responsibility for Foseco companies operating 
in the U.S., Canada and M_exico . He joined the 
firm in 1971 as sales director of the foundry 
division. Since then, he has headed the foundry 
division and has served as resident director of 
company operations in Mexico and Canada. 
Before joining Foseco, Bryant managed the cat-
alyst/absorbent division of Norton Co. He has a 
bachelor's degree and a PhD from WPI. 
1961 
Thomas Heefner has been promoted from 
assistant manager of Norelco Service Inc ., in 
Washington, DC, to manager of the -branch in 
Houston , TX. 
1962 
David Cohen has been promoted to professor 
in the mathematics department at Smith Col-
lege , Northampton, MA. With the Smith fac-
ulty since 1974, he received his MS and PhD 
from the University of New Hampshire, where 
he had served as an instructor. 
Bernard Dowd has been appointed director 
of plant operations and services at Western 
Massachusetts Hospital , Westfield , MA. With 
20 years of experience in plant operations of 
hospitals, previously he was an administrative 
engineer and risk manager at Worcester's 
Hahnemann Hospital . Earlier, for ten years he 
was with Lawrence Memorial Hospital, Med-
ford , MA . 
Dr. H. V. S. Rao, principal of the National 
Institute of Engineering in Mysore , India, was 
awarded an honorary doctor of engineering 
degree by the City University of Los Angeles in 
December. While in the U.S . for the conferral 
ceremony, he visited Worcester and took a tour 
of the WPI campus. 
Stephen Winer has been appointed business 
director of the Performance Chemicals Prod-
ucts Group of J. T. Baker Chemical , Phillips-
burg, NJ . Since joining the firm in 1977, he has 
served as product manager of fine and industrial 
chemicals , marketing manager of process 
chemicals and market development manager. 
He has an SM in industrial management from 
MIT's Sloan School . . 
1963 
Charles Beck is now an analytical chemist at 
GTE Laboratories Inc ., Waltham, MA . 
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Ed Kalinowski has been elected president of 
the Roanoke (VA) Valley Science Museum 
Board of Trustees. He has served on the board 
since 1978 as chairman of the long-range plan- . 
ning committee and administrative guidelines 
committee, as well as a member of the execu-
tive committee and finance and audit comm1( 
tee. Still director of industrial relations and 
engineering at Eli Lilly 's ·Roanoke plant , Ed 
also continues to serve as a member of the 
board of trustees of the local Mill Mountain 
Zoo. 
1964 
Dr. Mason Somerville, dean of the College of 
Engineering at Texas Tech University, spoke on 
the topic of SMART-Lab, a research and devel-
opment project related to the high tech industry, 
at the 1985 Venture Capital Seminar held in 
March in Lubbock, TX. The seminar dealt with 
ideas for economic development of the Lub-
bock area. Dr. Somerville went to Texas Tech 
last summer after having served as chairman of 
the department of mechanical engineering at the 
University of Arkansas. 
1965 
James Hammett, Jr., writes , " Having a great 
time running the Entre Computer Center in 
Timonium, MD." 
Robert Stow was recently named director of 
C31 systems at Kearfott Division of the Singer 
Co. In 1967 he started with the firm as a project 
engineer. Prior to his promotion he was man-
ager of C31 systems. A member of the AIAA 
and the National Security Association, he holds 
a master's degree from MIT. 
1966 
Philip Hopkinson has been promoted to man-
ager of large transformer engineering for GE 's 
large transformer operation in Pittsfield, MA . 
He had been manager of engineering for the 
specialty transformer business department since 
1978. In his new post he will be responsible for 
large transformer product design and develop-
ment engineering, engineering documentation 
activities and the materials and high-voltage 
laboratories . Originally he was with GE 's small 
motor and generator department in Schenectady 
where he 'Yas an engineering trainee . Later he 
served in Pittsfield and in the distribution trans-
former plant in Hickory, NC. He holds a mas-
ter's in system science from the Polytechinic 
Institute of Brooklyn. 
Albert LaPrade received the Portsmouth 
(NH) Naval Shipyard Engineer of the Year 
Award during observance of National Engi-
neers ' Week. A mechanical engineer in the 
waterfront facilities design section of the Pro-
duction Engineering Department, LaPrade was 
selected by a panel of fellow engineers based on 
his "professional achievement in design and 
development of unique facilities." During the 
past year he designed facilities for the applica-
tion of special hull treatment for the upcoming 
overhaul . He also designed an in-dock steaming 
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facility to accommodate the process. A profes-
sional engineer, he was cited for being respon-
sible for "significant improvements in schedule 
adherence of nuclear submarine overhauls." 
Rosborg Incorporated of Newtown, CT, has 
promoted Earle "Skip" Sims to vice president 
of operations. He joined the firm in 1983 as 
vice president of marketing. Previously, he had 
been employed by the Farrel. Company of 
Ansonia , CT, as manager of roll grinder sales. 
Malcolm White, no longer at Polaroid , is 
now director of manufacturing at IMI, Inc. , 
Andover, MA, a fast-turnaround manufacturer 
of prototype printed circuit boards . 
1967 
BORN: to Dr. and Mrs. Steve Luber twin 
daughters, Sarah Nichole and Kristin Elizabeth, 
on October 27, 1984. Steve continues practic-
A Big Step 
Forward 
in Feet 
ing pediatrics at the Mollie Scott Clinic in Sun 
Valley, ID, where he is a city councilman. 
Linda and James Shea, proprietors of Rotary 
Antiques in Hudson, MA, spoke on the topic, 
"Antiques-Fun or Profit?" at the February 
meeting of the Hudson Historical Society. 
Shea, who holds an MBA from Clark and who 
until a few years ago pursued an electrical engi-
neering career with Raytheon in Burlington, 
MA, now devotes full time, along with his 
wife, to their special interest in antiques. 
1968 
BORN: to Ellen and George Landauer their 
third son, Glenn Harris, on August 8, 1984. 
Last February, George's company, GDC Medi-
cal Electronics, was acquired by TRW Inc., 
becoming part of TRW's Customer Service 
Division. GDC is a New York-based firm that 
In the near future 
someone wearing a 
prosthetic foot may 
well win a marathon, 
that is if he or she is 
wearing the "Seattle 
Foot," which recently 
won a National 
Endowment for the 
The "Seattle Foot" 
Arts Presidential Design Award. 
Don Poggi ME '51 and his team of 
designers, engineers and craftsman at 
Model & Instrument Works Inc. 
(MIWI), Seattle, WA, came up with 
the final design of the foot, which a 
skeptical bilateral amputee tested, then 
testified for it at Congressional hear-
ings for th~ Veteran's Administration. 
Poggi reports, "The fellow even 
challenged members of Congress to 
race him around the block while wear-
inj; the foot!" 
The Seattle Foot is not only some-
thing different, it is literally something 
else. First off, there's nothing mechani-
cal about it. Inside the foot is a spe-
cially designed keel that works like a 
cantilever spring. When the foot is flat, 
the keel compresses, bending up at the 
toe. As the foot continues moving, the 
keel extends, releasing energy. Such a 
forward and upward thrusting move-
ment is critical in walking or running. 
Made of microcellular polyurethane 
foam, similar to a dashboard or run-
ning-shoe soles, the interior keel is 
made of thermo-plastic. The load is 
distributed by a toe pad. 
"The whole thing works like a leaf 
. spring in a car," explains Poggi. 
Not only does the Seattle Foot work 
well, it looks terrific-almost like a real 
one. A woman patient was delighted 
that she could at last wear sandals, and 
a veteran patient told Poggi, "My wife 
thinks my feet look great!" 
When approached by Dr. Ernest Bur-
gess (M. D.) and his Prosthetics 
Research Study (PRS) with a request 
for a prosthetic foot for sports-minded 
amputees, Don Poggi and his wife, 
Shirley, president of MIWI, and their 
engineers found themselves "in the 
right place at the right time." The Boe-
ing Co. (Poggi's full-time employer), 
with VA rehabilitation research-and-
development funding from PRS had 
done some work on a more flexible 
foot, but there were problems. PRS and 
MIWI found each other and the first 
artificial foot to make use of kinetic 
energy was born. 
Last January during ceremonies at the 
White House, President Reagan 
handed Don Poggi '51 and Dr. Marga-
ret Giannini, director of R&D for the 
Veterans Administration, one of the 
first of thirteen Presidential Awards for 
Design Excellence. The "Seattle Foot" 
was cited as a prosthetic that rivals the 
original. 
provides maintenance and repair services to 
users of biomedical technology. George con-
tinues as an officer of the company . ... Mr. 
and Mrs . Scott Wilson their second child, 
Thomas Scott, on March 11, 1984. Scott is now 
chief of the technical design section at McGuire 
AFB, NJ. "I'm replacing Ed Dion '49, who 's 
retiring." 
David Gumbley serves as supervisor of 
maintenance for Texaco Refining & Marketing 
in Bellaire, TX. 
Joseph Hilyard has been promoted to man-
ager of planning and evaluation at the Gas 
Research Institute in Chicago. 
Jack McCabe was recently appointed chief 
financial officer of Automated Assemblies 
Corp., Clinton, MA. Prior to his appointment, 
he had been executive vice president and trea-
surer of Carl Gordon Industries, Worcester. A 
member of the Worcester Industrial Develop-
ment Finance Authority, Jack holds an MBA 
from Clark University. He is a former president 
of the WPI Alumni Association. 
Dr. Michael Paige has assumed the post of 
vice president for engineering at the Gerber Sci-
entific Instrument Co., South Windsor, CT, a 
major producer of CAD-CAM systems . 
Michael and his family reside in Glastonbury, 
CT. 
1969 
Anthony Bergantino is now sales manager at 
Bedford Real Estate, Bedford, MA. He writes, 
"I've just made a major career change by tak-
ing over a real estate firm which specializes in 
property in the Bedford, Lexington and Con-
cord, MA, area." 
Joel Cehn, radiation protection advisor for 
the Pacific Gas & Electric Company (PG&E) in 
San Francisco, was the author of "Temporary 
Radiation Workers: Who, Where , What, and 
How? ," which appeared in the January issue of 
Radiation Protection Management . He joined 
PG&E in 1980 after having been employed at 
Pilgrim Nuclear Power Station in Plymouth, 
MA, and '1t Teknekron Research Inc., in Wash-
ington, DC. In 1982, he suggested a study of 
temporary radiation workers to the National 
Environmental Studies Project and later chaired 
the industry task force that managed the study. 
The holder of an MS in nuclear engineering 
from North Carolina State University, he is cer-
tified by the American Board of Health Physi-
cists, is active in the Health Physics Society, 
and serves ~s a director of the California Radio-
active Materials Management Forum. 
Peter Nott continues as a clinical engineer 
for Hospital Services Inc., Concord, NH. 
Kimball Watson works as an advisory engi-
neer for IBM in Burlington, VT. 
1970 ____ _ 
Reunion September 28, 1985 
Herbert Coulter has been named general man-
ager of the silicone manufacturing department 
at GE's silicone products division in Waterford , 
NY. In 1976, he joined GE as a project engi-
neer, progressing through a series of manufac-
turing and engineering management posts . 
Most recently, he was manager of manufactur-
ing for the room temperature vulcanizing prod-
ucts department. 
Jim Cronin was recently named the consor-
tium project engineer for B& W International in 
Jakarta, Indonesia. He and his wife, Kathy, 
have three children: Kristen , 9, Paul , 2, and 
Scott, 1. 
Paul Himottu, who was married last year to 
Carolyn Blinn of Holden, MA, is a production 
planner for hybrid systems. Currently, he works 
for Telex in the product support department. 
1971 
MARRIED: Robert Mills, Jr., and Angela 
Leary in Framingham, MA, on December 29, 
1984. A graduate of Clinton High School , she 
is a legal assistant at State Mutual in Worcester, 
where Mills is an actuary. He has a master's 
degree from Northeastern . . . . Robert Wright 
to Marie LaFrancis in Agawam , MA. She grad-
uated from Becker and Westfield State College 
and plans to attend graduate school. He has an 
MSEE from RPI and is employed at N arragan-
sett Electric Co. , Providence, RI. 
BORN: to Mr. and Mrs . Francis Scricco 
their first child, Alexandra Marie, on February 
28, 1985 . Scricco writes that he is continually 
challenged as general manager of GE's Com-
mercial Electronics Products Department in 
Portsmouth, VA . 
REUNION '85: The 35th 
Reunion class on their way to 
lunch (left); Evelyn and Warren 
Fitzer '45 (below left) ; Clark 
Goodchild '40 with Manage-
ment Professor Helen Vassallo 
'82 MBS, a featured speaker at 
the first annual Institute Day 
(below right). 
Bruce Bosserman serves as operations engi-
neer at Yemen Hunt Oil Co., Dallas , TX. 
Norman Johnson serves as program man-
ager for GE in Pittsfield, MA . 
Michael Latka has been named deputy 
director of the Worcester city manager's Office 
of Planning and Community Development 
(OPCD). Since 1981, he has served as OPCD 
contract and financial management coordinator. 
Previously, he was contract management coor-
dinator. In 1975 he joined the office as financial 
management staff assistant. He holds an MBA 
from Western New England College. 
Gerald Parrott continues with Rock of Ages 
Corp. in Barre, VT. 
1972 
Pat Lafayette serves as vice president and trea-
surer of Cummings & Lafayette , an engineer-
ing consulting firm he co-founded in Norwich , 
CT, in June 1984. The company is concerned 
with road , drainage and utilities design, as well 
as site development, water and wastewater, 
structural analysis and construction manage-
ment. 
David LeBlanc was recently promoted to 
distributor sales manager for Phalo Corpora-
tion's telecommunication cable division in 
Westboro , MA. He is now responsible for 
nationwide sales of the firm 's line of telephone 
and high-temperature data cables through distri-
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Hallock (center) receives Rockwell's "Engineer of the Year" award 
David B. Hallock: 
"Engineer of the Year" 
David Hallock '53EE has been named 
"Engineer of the Year," the highest 
honor for engineering achievement 
awarded by Rockwell International 
Corporation. A design engineer for 
Rockwell's Collins Defense Communi-
cation organization in Cedar Rapids, 
IA, Hallock was one of 14 selected for 
the award among the company's 
17 ,000 engineers and scientists. 
At ceremonies held in Los Angeles in 
February, in conjunction with National 
Engineers ' Week, Hallock was cited 
for distinguished and sustained contri-
butions toward the design of state-of-
the-art military communications re-
ceivers in the HF through UHF fre-
quency bands. 
Born in Chicago and the holder of 
four patents , Hallock earned his B.S. 
and M.S. from WPI in 1953 and 1954 
respectively. He joined Collins Radio 
Company in 1954, taking time out for a 
bution . Previously, he served as eastern 
regional sales manager. 
Jack Zorabedian, formerly with Digital 
Equipment Corp ., has joined ATEX Inc. , 
Bedford, MA . 
1973 
BORN: to Pat and John Barry their first son, 
Matthew Thomas , on November 11 , 1984. . . . 
Bonnie and Chris Broders a son, Adam Chris-
topher, on June 5, 1984 . .. . Rhonda and Ray 
Cherenzia a son, Damon Louis , on April 26, 
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stint with the U.S. Navy in 1955. Ear-
lier he had been a graduate assistant at 
WPI and a transmitter engineer at 
WAAB Inc., Worcester. He has served 
as a class agent for the WPI Alumni 
Fund. 
Currently a ham radio hobbyist and a 
member of the American Radio Relay 
League , Hallock is also active in 
church work and Boy Scouting. He 
enjoys gardening at his five-acre home-
site and taking occasional family camp-
ing trips to the Rockies. He and his 
wife, Karen, who celebrated their 25th 
anniversary with a trip to Hawaii, are 
the parents of two daughters, Susan and 
Gail , and two sons , Alan and Eric . 
Before becoming associated with 
Rockwell International, Hallock had 
been a group head and design engineer 
for Collins Radio Co. Cedar Rapids, 
prior to its merger with Rockwell. 
Rockwell is a multi-industry company 
applying advanced technology to a 
wide range of products in its aerospace 
electronics, automotive and general 
industries businesses. 
1985. . . . Arlene and Gene Franke their sec-
ond child , Ryan Scott, on March 26, 1985 ... . 
Cheryl and Steve Martin , a son, Eric Michael , 
on March 1, 1985. Eric joins his brother Ben-
jamin, who is now 2 112. Steve, who has just 
completed his ophthalmology residency at the 
University of Rochester Strong Memorial Hos-
pital , began a retina-vitreous fellowship in 
Atlanta, GA, in July. 
Marsha Maxwell has been appointed man-
ager in charge of business information services 
for the Foxboro (MA) Company. She will 
administer ongoing support for computer ser-
vices required throughout the company. With 
Foxboro since 1971 , previously she was sys-
terns consultant for customer services in the 
sales division. She holds an MS from WPI and 
a BS from the University of Rhode Island. 
1974 
BORN: to Karen and Bill McBride a daughter, 
Megan Kathleen, on September 16, 1984. Bill 
is now the electrical engineering manager for 
PRICE/CIR! in Alaska . Besides being a profes-
sional electrical engineer, Bill is also an electri-
cal administrator for inside wiring and commu-
nications in Alaska (contractor's license). He 
continues to consult for Northern Energy 
Research and Development. 
Gerald Buzanoski has been named as a 
senior project manager for the engineering and 
land surveying firm of Schofield Brothers Inc ., 
Framingham , MA . He is responsible for the 
design and management of environmental engi-
neering , commercial and residential develop-
ment projects. Formerly assistant director of 
public works in Framingham, Buzanoski has an 
MSCE from the University of Connecticut. 
George Cho is now manager of clinical 
research for Kontron Inc., Everett, MA. For-
merly, he was a senior technical specialist at the 
University of Massachusetts Medical School, 
Worcester. 
Jay Thayer continues as an assistant project 
manager with Yankee Atomic Electric Co. of 
Framingham, MA. He is a former president of 
the Westboro (MA) Jaycees. The Thayers have 
two sons , Benjamin and Andrew. 
Travenol Laboratories Inc. , of Deerfield, IL , 
has appointed Lee Turner as director of techni-
cal resource planning. With the firm for more 
than two years , previously he was manager of 
cost planning and development. He has an 
MBA from Amos Tuck School , Dartmouth 
College. 
1975 ____ _ 
Reunion September 28, 1985 
Bruce Altobelli and his wife, Jean , are the par-
ents of a son, three-year-old Jason . Bruce is 
production engineering manager for Nashua 
Corporation , which makes memory disks for 
computers. He enjoys working on his house and 
playing softball and racquetball. 
Joel Angelico, who works for Polaroid , 
holds an additional job collecting tickets at Sul-
livan Stadium for Patriots games and special 
events. The Angelicos have a two-year-old 
daughter, Laura Franc(,!s. 
Cliff Ashton serves as a senior engineer for 
Northeast Utilities. He owns a three-family 
house in New Britain, CT. During the summer, 
he races his sailboat on Long Island Sound. He 
also likes to ski and play tennis and softball. 
Bob Bradley, a senior product manager with 
DEC , has been with the firm for seven years . 
He and his wife , Cherie, enjoy camping in 
Maine. Bob is working for his MS in computer 
science at WPI. 
Mark Candello works for Frederick A. Far-
rar Inc. , an electrical engineering consulting 
firm in Keene, NH . The Candellos have a four-
year-old son, Nick. 
Anne McPartland Dodd and her husband, 
Charlie Dodd '74, moved to Maine last Sep-
REUNION '85: Class of 1940 families (above); "How 
have you been ?"; tennis players Pete Horstmann '55 
and Bill Firla '(j(), 
tember. They have two daughters, Emily, 3, 
and Laura , 1. 
Michael Dudas holds the post of vice presi-
dent of Electrodes Inc. He also serves as bulle-
tin editor and treasurer of the New Haven (CT) 
Society of Manufacturing Engineers . Michael 
and his wife have two sons. 
Randy Haagens is currently an engineering 
project manager at the Roseville (CA) Net-
works Division of Hewlett-Packard Co. (HP) 
near Sacramento. He joined HP in Cupertino, 
CA, in 1978 after receiving his MSEE from 
MIT. The Haagens have two daughters , Re-
becca, 3, and Dara, 2. 
Bruce Hutton, who has been with Data Gen-
eral since 1976, is now senior manufacturing 
engineer. The Huttons have two children. For 
the past three years , Bruce has been working on 
their house in Hudson, MA. 
Fran Kiernan has completed his training as 
a cardiologist and is now at Hartford Hospital 
working on the special procedures of cardiac 
catheterization and angiography. 
Gary Kiontke, who has completed two mar-
athons , is active with the Southern Congrega-
tional Church in Springfield, MA. He is a vol-
unteer on the WPI Admissions Committee. 
Bob Martin is director of customer market-
ing for a new company, Banyan Systems, 
which makes communications products for con-
necting personal computers, work stations and 
mainframe computers. The Martins are the par-
ents of two daughters . 
Tom McGowan, who has been with DEC for 
three years, is taking a graduate course at WPI. 
Beth Pennington, a self-employed manage-
ment consultant (computer installations), 
received her MBA from Emory University in 
Atlanta last year. Beth recently soloed for her 
private pilot's license. She is married to Birge 
Sigety. 
Dick Perreault continues in sales for 
Hewlett-Packard. He plays softball and tennis. 
The Perreaults have two daughters, Maressa 
Anne, and Jenna Marie . 
Ed Pietraszkiewicz has recently been on 
assignment for Pratt-Whitney as a job shopper. 
He and his wife, Anna , reside in Palm Beach 
Gardens , FL, and "just stay out in the sun." 
Jean Reny Runge works for Upjohn Phar-
maceuticals in Kalamazoo, MI. Last fall, she 
and her husband vacationed in Southern Ger-
many, Switzerland and France. 
Capt. Douglas Sargent has completed a year 
at Thule AFB, Greenland, and is presently 
assigned to headquarters, U.S. Air Forces, 
Europe , where he is responsible for the design 
and construction management of operations and 
maintenance projects throughout Europe. 
Bob Simon, with Allied Chemical Corpora-
tion for seven years, now serves as market 
development manager. He works on the devel-
opment of new products from research com-
mercialization. He and his wife, Debbie, have 
two children. 
Walter Skiba is now plant metallurgist for 
United Tech Diesel Systems, Springfield, MA. 
Jim Sweeney continues with the family busi-
ness , Playland Arcade, in Buzzards Bay. He 
and his wife have purchased a 150-year-old 
house in Rochester, MA. Jim likes to play soft-
ball , golf, hockey and volleyball . 
Paul Varadian and his wife , Vartus , are 
Bostonians. Paul holds the post of president of 
Trans-Continental Development Corporation, 
which deals in real estate development in the 
U.S. Also , he owns Chiaro Trading Company 
Ltd. , which acts as broker and matches Ameri-
can and foreign companies for business ven-
tures . 
John Watkins has been flying an experimen-
tal airplane which he built. 
Last year, Dave White was named a vice 
president of R. H. White Construction Co., 
which is constructing a $20 million condomin-
ium project in Northbridge, MA. His responsi-
bilities include marketing, new ventures, engi-
neering and estimating. The Whites have two 
daughters . 
Recently, Jeff Wnek was promoted to plant 
manager of Lilly Industrial Coatings in Temple-
ton , MA. He has been working on his MBA at 
WPI. 
Pat Flaherty, Class President 
1976 
MARRIED: Lance Sunderlin and Melinda 
Ashley on March 10, 1985, in Tarboro , NC . 
She graduated from Kansas State University 
and is with Hardee's Food Systems . He serves 
as a technical-quality assurance manager for 
Ericsson Inc. Tarboro. 
BORN: to Susan and John Fairbanks a son, 
James Earl , last May. 
Catherine Hogsett holds the post of Navy 
contract administrator at GE in Fitchburg, MA. 
Thomas McAloon, who was married to 
Beverly Slater last year, is now chief engineer 
at Pennichuck Water Works in Nashua, NH. 
1977 
MARRIED: Edward Acciardi to Jayne Thy-
den in Worcester on March 9, 1985. She 
attended Becker and is a legal secretary at 
Fletcher, Tilton and Whipple. He serves as a 
senior design engineer at Data General Corp., 
Westboro, MA .... Adolfo Chandeck and 
Luz Gomez of West Lawn, PA, on January 24, 
1985. Luz holds a BS in elementary education 
from Penn State University. Adolfo, who is 
with IBM UK Ltd., is currently working on the 
design and implementation of a national elec-
tronic funds transfer network for the United 
Kingdom. He is located in Portsmouth, 
England. 
BORN: to Brian and Tina Perry Buckley 
their second daughter, Meghan Chase, on Feb-
ruary 10, 1985 . Brian is the chief test engineer 
of the U.S. S. Simon Bolivar currently undergo-
ing overhaul at the Portsmouth (NH) Naval 
Shipyard. Tina was formerly employed by the 
Kimball Chase Company in Portsmouth. 
Steven Fine has a new post as a research 
scientist with Poly Solar Inc., a small semicon-
ductor solar cell research company in Garland, 
TX. 
Robert Hurd has received his professional 
engineer license for the State of Virginia. 
John Osowski recently took and passed the 
"Principles and Practice of Engineering" exam 
in Illinois and says he is "finally a professional 
engineer." 
1978 
MARRIED: Richard Egerton, Jr., to 
Deborah Cota in Warwick, RI, on February 9, 
1985 . A teacher at Bradley Hospital , Deborah 
has a BS from Rhode Island College and 
received a master's degree in special education 
from RIC in June. Richard is studying for his 
master's at URI. He is a product manager at 
Taco Inc., Cranston, RI .... Walter Teal, Jr., 
and Shelley Grenier recently in Leominster, 
MA. A rental manager for Glick Management 
Corp. in Virginia Beach, VA, Shelley gradu-
ated from Assumption College. Teal, who 
attended the College of William and Mary prior 
to graduating from WPI, sefVeS as a chemical 
engineer for the U.S . Navy Department at 
Yorktown, VA. 
BORN: to Leonard and Liz Papandrea 
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Competing at the Edge 
They don't care much for cameras in 
Silicon Valley. 
Security is tight at the dozens of 
high-tech companies that line the free-
ways near Santa Clara, CA., Silicon 
Lariviere, '76, a son, Alexander James , on 
February 20, 1985. Alexander joins sisters 
Christine, 5 112 , and Rebecca, 3. Leonard is a 
planning engineer in microwave radio path 
engineering for AT&T Technologies, North 
Andover, MA. Liz writes that she's a full-time 
mother. . . . William and Patricia Tracy 
Walton a daughter, Meredith Tracy, on Decem-
ber 16, 1984. Meredith has a brother, William , 
who is 2 years old. 
Stephan Mezak is now a field applications 
engineer for CAE Systems, Sunnyvale, CA. 
Patrick Nicholson continues as a fire protec-
tion engineer with EPM Inc. , Framingham, 
MA . 
Andrew Tannenbaum serves as a software 
engineer for Masscomp in Westford , MA. 
1979 
MARRIED: Brian Trudel to Nan Towle on 
January 26, 1985 . Nan , who graduated from 
Becker, is a physical therapist. The Trudels 
reside in Louisville. 
John Arnold is now with the Artifical Intelli-
gence Technology Group at DEC in Hudson , 
MA . 
Mary Farren McDonald was recently pro-
moted to staff product assurance engineer at 
IBM in Poughkeepsie, NY. " My job involves a 
lot of travel , which I love. I go to Europe every 
other month! " She has completed degree 
requirements for an MS in industrial adminis-
tration at Union College. 
56 WPI JOURNAL 
Valley's ground zero. Visitors don't get 
far without an escort and a special pass. 
Signs warn of dire penalties for tres-
passers, especially those with cameras. 
"Each company is only as good as 
the edge it has over the competition," 
explains Robert M. Malbon '63, head 
Dave Szkutak is currently manager of the 
assembly department of the Massive Optics 
Division of U.S. Precision Lens Inc., Cincin-
nati , OH. The firm manufactures plastic optics 
for projection televisions , as well as a variety of 
small optical products , including fiberoptic 
connectors. 
Johann Thalheim of Old Greenwich, CT, 
writes , "Am making money buying and selling 
cars and boats ." 
1980 ____ _ 
Reunion September 28, 1985 
MARRIED: William Jones and Karen 
McGann on April 13 , 1985 , in Agawam, MA. 
Karen, a graduate of Central Connecticut State 
College and AIC , teaches in Somers , CT. 
Jones , who graduated from AIC , as well as 
WPI , teaches in Springfield, MA . . .. Theo-
dore Linn and Katheryn Helms on February 
23, 1985, in Old Lyme, CT. She is an econom-
ics student at Connecticut College in New Lon-
don , CT. He is a senior engineer at Electric 
Boat. In June he received his MSME from the 
Hartford Graduate Center. 
BORN: to Eve and Robert Berlo their first 
child , Jacqueline , on March 26, 1985 .... 
Michael and Elaine O'Neill Yarnall their first 
child , Matthew Scott, on March 3, 1985. 
Robert Cummings was recently promoted to 
associate at FIREPRO Incorporated , Wellesley 
Hills , MA. He will be concerned with building 
of semiconductor research and devel-
opment for Avantek, a microwave tele-
communications company. 
A physics major at WPI, after gradu-
ation Malbon headed west to Stanford 
University. He earned a master's in 
physics and a Ph.D. in electrical engi-
neering, then went to work for Hughes 
Aircraft in Los Angeles. 
In 1971, he and his wife, Virginia, 
joined the Peace Corps and went to 
Chile for two years. While Malbon was 
teaching electrical engineering at the 
University of Valparaiso, Chilean pres-
ident Salvador Allende was being over-
thrown in a bloody coup that many 
believe was led by the CIA. 
"The media really misrepresented 
what life was like there at that time," 
says Malbon, referring to news reports 
and movies such as Missing. "There 
was a curfew, but no real danger. Miss-
ing the curfew just meant spending the 
night in jail. We never feared for our 
lives." 
After returning from Chile, Malbon 
worked for Hughes for another three 
years. In 1977 he joined Avantek, first 
as manager of the materials division, 
then as head of research and develop-
ment in the microwave semiconductor 
group. 
-Michael Shanley 
design , construction projects and the recon-
struction of major fire incidents. Prior to join-
ing the company in 1982, Cummings was a 
systems engineer for Fenwal in Ashland, MA. 
An associate member qf the Society of Fire 
Protection Engineers, he is studying for his MS 
in fire protection engineering at the Center for 
Firesafety Studies at WPI. 
Michael Gardella is a senior engineer in the 
strategic weapon support systems area at Gen-
eral Dynamics Electric Boat Division. The Gar-
dellas and their two children reside in Jewett 
City, CT. 
Joseph LeBlanc serves as a research scientist 
for Union Camp Corp. in Princeton, NJ . 
John Manning, who holds a PhD in environ-
mental engineering from Notre Dame, is cur-
rently a postdoctoral fellow at Harvard. 
Maryellen McLaughlin is a senior design 
engineer in the Microwave Systems Division at 
Aiken Advanced Systems . 
1981 
MARRIED: Cynthia Atkins and Toby Palmer 
on June 9, 1984. Cynthia is studying for her 
PhD in inorganic photochemistry at Purdue 
University . Toby is a chemistry postdoc 
. . . . Joseph Gionfriddo and Mary Fox of 
Cincinnati, OH, on September 1, 1984. Joe 
continues as a manager for Procter & Gamble 
in Mehoopany, PA .... Peter Hinckley and 
Barbara Duszak on April 20, 1985, in Thom-
aston, CT. Barbara graduated from Thomaston 
REUNION '85: The Class of 1955 gathers for the traditional photograph. 
High School and Central Connecticut State 
University. She is a department manager for G. 
Fox & Co., Waterbury. Peter is a product engi-
neer for the Torrington (CT) Co .... Jeffrey 
Smith and Catherine Culnane '84 on April 
14 , 1985. Catherine is a systems analyst for 
American Management Systems . Jeff is an 
MIS-microcomputer manager for Dresser 
Atlas , Houston , TX .... Robert Wright and 
Marie Lafrancis on February 16, 1985, in Aga-
wam, MA . She graduated from Becker and 
Westfield State College and plans to attend 
graduate school in Rhode Island. He works for 
Narragansett Electric in Providence. 
John Brady III serves as an electronic 
design engineer at Texas Instruments in Dallas. 
John Preli, who completed his MBA degree 
at Cornell in June, plans to return to IBM in 
Poughkeepsie, NY, as a financial analyst. 
Geoff Wadge serves as applications engineer 
in Union Carbide's Coatings Service Division, 
North Haven, CT. 
1982 
MARRIED: J. Victor Benson and Sharon 
Kane recently in Bethel , CT. She attends West-
ern Connecticut State University in Danbury 
and is a millwright apprentice at General 
Motors in North Tarrytown, NY. He works for 
Mitchell Oil Co. , Danbury .... Jeffrey Gross 
to Debra Schultz in Ft. Lauderdale , FL, on 
December 21, 1984. A systems engineer at 
Intel Inc ., Ft. Lauderdale, FL, Debra is a grad-
uate of Bloomsburg State College in Pennsylva-
nia . Jeffrey is a design engineer at Racal-
Milgo , Ft. Lauderdale .... Maureen Seils and 
. Kyle Brown in Upper Red Hook, NY. Maureen 
is an associate programmer at IBM in Endicott, 
NY. Kyle attended MIT and received a BA in 
journalism from the University of Georgia . He 
serves as an associate commun~cations special-
ist at IBM in Endicott. 
Dan Frey serves as a senior development 
engineer at Honeywell Electro-optics Division 
in Wilmington, MA . 
John Kemp has been promoted to senior 
foreman of assembly and package at Miniature 
Precision Bearings Division of MPB Corp. in 
Keene, NH. He joined MPB in 1983 as an engi-
neering-management trainee and most recently 
was foreman of standard bearing assembly and 
package. . 
Carl Lindegren III is a sales engineer at 
Lindco Incorporated, Worcester. 
Peter Millett has been promoted to associate 
engineer at Northeast Utilities (NU). He started 
at the company in 1984 as an assistant engineer. 
Currently, he is studying for his master's degree 
in chemical engineering at UConn . 
Robert Mitchell has been named an associ-
ate of the Society of Actuaries (ASA). He is a 
group dental actuary with Union Mutual Life 
Insurance Company, Portland, ME. 
Timothy Stone was recently promoted to 
senior systems analyst at State Mutual in Wor-
cester. 
Joel Swan works on automated test systems 
at RCA Government Systems Division in 
Burlington, MA . 
Lisa Katz Wadge is employed as a consult-
ing engineer with TRC Environmental Consul-
tants, East Hartford , CT. 
1983 
MARRIED: Timothy Horan and Michele 
Raia on January 5 , 1985, in Bristol , CT. 
Michele , an executive secretary, graduated 
from Becker. Tim, an industrial engineer, is a 
lieutenant with the U.S . Army in West 
Germany .... Mark Millay and Karen Landry 
in Athol , MA , on January 19, 1985. An 
accountant, Karen graduated from Nichols Col-
lege, Dudley, MA. Mark is a mechanical engi-
neer at GTE Products Corp., Westboro , MA .. 
. . Mark Rossmeisl and Laurie Farrell on Sep-
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DeMeo Captures 
Presidential Award 
When John DeMeo '68MA made a 
career change back in 1972, he never 
dreamed it would lead him to the steps 
of the White House. But last fall, dur-
ing White House ceremonies, he 
received the 1984 Presidential Award 
for Excellence in Science and Mathe-
matics Teaching-after first having 
been named the top math teacher in 
Connecticut. 
A faculty member at Coginchaug 
Regional High in Durham, CT, DeMeo 
joined with master teachers from other 
states during four days of ceremonies in 
Washington, DC. 
DeMeo 's unplanned trek to the White 
House began in 1972. "I was an analyt-
ical engineer at Pratt & Whitney at the 
time," he says. "After working as an 
engineer for four years, I decided what 
I really wanted to do was to teach." 
To further his goal, he earned his 
MSMA from RPI, took education 
courses at Central Connecticut College 
and completed his certification in edu-
cational administration at Southern 
Connecticut State College. 
Besides teaching calculus and com-
puter programming, DeMeo is in 
charge of developing the computer cur-
riculum in District 13. Active in 
numerous local, state and national pro-
fessional societies, he requires that stu-
dents make commitments at the begin-
ning of each new course regarding 
homework, attendance and responsibil-
tember 30, 1984, in Winchester, MA. Laurie 
graduated from Becker with an associate degree 
jn retail management and is manager of the 
Carriage Square Specialty Shop in Burlington, 
MA . Mark seives as a robotics design engineer 
in R&D at Dyna/Pert, a subsidiary of Emhart 
Corp. , Beverly, MA . 
Ray Haarstick is a communications consul-
tant for Network Strategies, Burke, VA . 
Thomas Hoblitzell works as a terminal ser-
vice support analyst for United States Lines in 
Cranford, NJ . He has been studying for his 
MBA in finance at Rutgers . 
Maura Mastrogiovanni is employed as a 
thermal engineer with DEC in Maynard , MA. 
Bill McMullan seives as an electric power 
instrument engineer with EXXON in Baton 
Rouge, LA. 
Scott Menard is now a project engineer with 
C.L. Peck, Contractor, Los Angeles , CA. 
John Moore received his MSME from RPI 
in December. Currently, he is with IBM Gener-
al Products Division in Tucson, AZ. 
Mary White is an urban planner . with the 
Peace Corps in Yemen Arab Republic , where 
she will be situated for two years. She was 
awarded a scholarship in urban planning and 
international development by Clark University. 
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DeMeo (right) receiving Presidential 
Award from Dr. George Keyworth, 
science advisor to President Reagan. 
ity for their own education. 
"Students put demands on me," he 
says. "Some require me to be an enter-
tainer, some need individual help, and 
others work best by themselves. I'm 
challenged and find excitement in try-
ing to meet their needs." As a top math 
teacher in Connecticut and as the recip-
ient of a presidential teaching award, 
John DeMeo has ample proof that he 
has met those needs in superb fashion! 
Her address is: American Peace Corps , c/o 
Yemen Desk, 806 Connecticut Ave., NW, 
Washington , DC, 20526. 
1984 
Paul Ahlijanian works as a consulting engi-
neer at Environmental Resource Assoc . in 
Warwick, RI. 
William Alcusky, who holds an MS from 
WPI, is a senior engineer at Yankee Atomic 
Electric, Framingham, MA. 
Deborah Allen is studying for her MS in 
chemical engineering at WPI. 
Kimberly Allen is a process engineer II at 
DEC, Hudson, MA. 
Jeffrey Andrews is a senior sanitary engi-
neer for the State of Massachusetts Department 
of Environmental Quality Engineering in Wor-
cester. He has his MS from WPI. 
Jacob Arends is a sales representative for 
Dictograph Security Systems in Aruba, Nether-
lands Antilles. 
Stephen Buckley is a project engineer for the 
Maryland Department of Transportation in Bal-
timore. 
Michelle Bugbee works as chemical engi-
neer at Monsanto Polymers & Plastics in Indian 
Orchard, MA . 
Steve Burgarella works for General Scan-
ning Inc. , Watertown, MA . 
Arthur Butler is a graduate student and 
research assistant in the department of electrical 
and computer engineering at Carnegie-Mellon 
University, Pittsburgh. 
David Capotosto holds the post of process 
engineer at Shape Inc . , Biddeford, ME. 
William Carnes, who has his MS from WPI , 
works for Raytheon, Sudbury, MA. 
Thomas Casale is a microwave design engi-
neer for Varian Associates in Beverly, MA. 
Louis Castriotta is currently an industrial 
engineer-in-training at Miniature Precision 
Bearings , Keene, NH. He is a local Junior 
Midget Pop Warner football coach. 
Jacqueline Courtney currently works as an 
industrial engineer at Pitney Bowes in Stam-
ford, CT. 
J. Steven Curran works as a seivice engi-
neer for Combustion Engineering, Windsor, 
CT. 
Greg Danti holds the post of design engineer 
at Harris Graphics , Dover, NH. 
Sheldon Dean is a grad student in the depart-
ment of chemical engineering at WPI. 
Edward DeMattia is now a research engi-
neer in gallium arsenide semiconductor devel-
opment for Raytheon Company in Northboro , 
MA. 
George Duane works for Grumman Aero-
space in Bethpage, NY. 
Marilyn Duncan, who has received her PhD 
in endocrinology from WPI, is now a research 
fellow studying biological rhythms at Massa-
chusetts General Hospital , Boston. She 
attended the University of Delaware and 
received an MS from UConn. 
- Monica Ferullo holds the post of quality 
engineer at Northern Telecom in Concord, NH. 
Katrina Fontes is a programmer for IBM in 
Endicott, NY. 
John Franzini continues with the Naval 
Underwater Systems Center, New London, CT. 
He and his wife, Kate, reside in Norwich, CT. 
Jon Freeman seives as a senior hardware 
engineer at Prime Computer, Framingham, 
MA. He has an MS from WPI. 
Paul Goodrich is a test engineer with Tele-
dyne Philbrick, Dedham, MA. 
Dave Grace works as an R&D engmeer at 
Varian 's Extrion Division in Gloucester, MA . 
Ira Gregerman holds the post of productiv-
ity management officer at State Street Bank & 
Trust, Boston. 
Zahi Haddad, who has an MSEE from WPI , 
is an assistant professor at Springfield (MA) 
Technical Community College. 
Charles Hickey seives as a process engineer 
for GE in Cleveland, OH. 
Michael Hobson has been commissioned a 
second lieutenant in the U.S. Air Force follow-
ing graduation from OTS Lackland AFB, TX. 
He is assigned to Edwards AFB, CA. 
Amine Khechf e is now a graduate student in 
mechanical engineering in the energy division 
at the University of Wisconsin, Madison. Pre-
viously, he was with the Trane Co. , La Crosse, 
WI. 
Margaret Raymond, who holds an MBA 
from WPI, is employed as a marketing special-
ist at Data General , Westboro, MA. Her hus-
band, Richard Raymond, also has an MBA 
and serves as a senior consultant at DEC in 
Boylston, MA. 
Josh Reed has accepted the post of associate 
physicist with the Johns Hopkins University 
Applied Physics Laboratory, Laurel, MD. 
Frank Reeves has been employed by Con 
Diesel Mobile Equipment Co. 
Judith Rezendes is a reliability engineer at 
Polaroid Corporation, Cambridge, MA. 
Douglas Rich holds the post of plant engi-
neer at Axton Cross Industrial Chemicals, Hol-
liston, MA. 
John Riley works in technical field sales for 
Fluid Conditioning Equipment Inc., East 
Aurora, NY. He is located in Clifton Park, NY. 
Marie Ellen Ristuccia works as a staff engi-
neer for Hewlett-Packard in Andover, MA. 
Elizabeth Roughan has joined Unitrode 
Corporation , Watertown , MA , where she 
serves as a process development engineer. 
John Ruggles is a research assistant and 
graduate student at Clarkson University, Pots-
dam, NY. 
Gregory Ryan has joined GTE Sylvania 
Products, Westboro , MA . 
Jean Salek is employed as a process engineer 
by Chevron Research Co., Richmond, CA. 
Ronald Salig, who has an MS in fire protec-
tion engineering from WPI , holds the post of 
vice president of engineering at MBS Fire 
Technology Inc., Grafton, MA. 
Frank Sansevero works for Hamilton Stan-
dard , Windsor Locks , CT, as a mechanical 
design engineer. 
Kevin Santry serves as a software engineer 
for Atex Inc., Bedford , MA. 
Joseph Scafidi works for New England 
Wheels , Waltham, MA. 
Leonard Schiavone is on the staff at Mitre 
Corporation, Bedford, MA. 
Bill Simmons holds the post of associate 
engineer at General Dynamics-Electric Boat, 
Groton, CT. 
Williams Simpson is with General 
Dynamics Electric Boat Division. 
Andrew Smith works as a design engineer at 
DEC in Tewskbury, MA. 
Gail Smith has joined Hamilton Standard, 
Windsor Locks~ CT. She is an associate engi-
neer. 
Nancy Smith has accepted the position of 
design engineer at Harris Graphics Corpora-
tion, Dover, NH . 
LCDR Thomas Smith, USN, who has an 
MSME from WPI, is currently at the Naval 
Submarine School in Groton , CT. 
Sanggono Soebroto has been named a field 
engineer at Schlumberger Well Services in 
Indonesia. 
Dean Sorensen has joined Eastern Utilities 
Associates . 
Paul Sorrento is working for Raytheon 
Company. 
Dan Soulia is now a design engineer with 
Harris Graphics in Dover, NH. 
Mark Souter has joined the Air Force. 
Gregg Speer is a technical associate at 
Emhart Corporation, Beverly, MA. 
Richard Walker has been employed by Faf-
nir Bearing Division of Textron Inc. 
Mary Ann Wall, who has her MS in com-
puter science from WPI , holds the post of chief, 
systems and programs, U.S. Army Natick 
(MA) R&D Center. 
Steven Wallet is a design engineer with Tor-
rington Co. in Connecticut. 
Mark Walz holds the post of project man-
ager/engineer at Nuclear Metals Inc., Concord, 
MA. 
Daniel Ward works for Eastman Kodak, 
Rochester, NY. 
Mark Warren is employed at Raytheon , 
Sudbury, MA. 
Brian Wasko has joined Merrill Lynch Inter-
national Bank. He has an MS in chemical engi-
neering from WPI. 
Lester Waters is a software engineer work-
ing in computer development for DEC (Rain-
bow Group) in Littleton, MA. 
Timothy Watkins is at Lehigh University. 
Brian Wetzel has joined Barnhart, Johnson , 
Francis & Wild Co. Inc. 
Chiara Whalen works for Newport News , 
Shipbuilding. 
Bryan White has been employed by Hughes 
Aircraft Co. 
Barry Whitehouse, who has a master 's 
degree in mathematics from WPI , has joined 
Pratt & Whitney. 
John Whittaker serves as a test engineer at 
LTX Corp. ; Westwood , MA. 
Oren Wiesler is a computer design engineer 
for DEC in Littleton, MA. 
Paul Williams has joined Harris R. F. Com-
munications in Rochester, NY. 
Tom Wilsack is employed at Polaroid, Wal-
tham, MA, as a process engineer. 
Angela Winter is currenty employed by 
Hewlett-Packard , Andover, MA , as an applica-
tions engineer. 
Lt. Brian Witkowski recently completed 
Officer Training School in Engineering. at Fort 
Belvoir, VA, and is currently an executive offi-
cer with the U.S. Army at Ft. Leonard Wood, 
MO. 
James Witt is a systems engineer at Intellu-
tion Inc., Westwood, MA. 
Carlos Zuccolillo is a technical advisor for 
La Perseverancia S.A. in Asuncion , Paraguay. 
School of 
~dustrial Management 
Joseph Federici '72 has been elected to the 
1985 DPMA Executive Council. He serves as 
vice president of Region .14 for the Data Proc-
essing Management Association (DPMA) . The 
customer service manager at Bay State Abra-
sives Division of Dresser Industries in West-
boro, MA , Federici also holds the posts of data 
processing manager, telecommunications man-
ager and security officer. He has been with the 
firm for 30 years . He was a charter member of 
the Worcester chapter of DPMA and was presi-
dent for two terms. A member of the Westboro 
(MA) Chamber of Commerce and treasurer for 
the Westboro Athletic Boosters Association, he 
was selected the 1983 "Booster of the Year." 
Roy Moffa '77 has been named director of 
program management, a new post at Apollo 
Computer Inc. , Chelmsford, MA. Prnviously, 
he was chief executive officer of Pixel Com-
puter in Wilmington. From 1969 to 1983 he 
worked in engineering and marketing for DEC. 
He has a BSEE from Spring Garden College in 
Philadelphia. 
icoMPLETED CAREERS I 
Arthur B. Bronwell, WPI's ninth president, 
died May 10, 1985 , in Willimantic , CT, at the 
age of 75 . He had served at WPI from 1955 to 
1962 . 
During his tenure as president at WPI , enroll-
ment grew from about 800 to well over 1,200 
students and the graduate and evening program 
expanded substantially. Also , a development 
program was instituted in which $5 million was 
raised in a five-year period. 
When he resigned in 1962, the Alumni Gym-
nasium addition was in progress . Completed 
projects included Morgan Hall , Olin Hall , 
graduate study program, Atwater Kent Labora-
tories renovation, Salisbury Laboratories reno-
vation and increased endowment. One of the 
first training nuclear reactors ever placed on a 
college campus was installed at WPI in 1959. 
Don Berth '57, vice president of university 
relations at WPI, recalls that Bronwell had a 
zest for new ideas. " He brought some much 
needed non-New England perspectives to WPI, 
and a number of faculty from other major col-
leges and universities . His forte was engineer-
ing education and he had wide recognition on 
the national scene when he arrived at WPI." 
Berth continues, "His wife, Virginia, was an 
especially great asset to Art and to WPI. She 
was a gracious lady, and I can recall being 
entertained with my fellow classmates at the 
President's home. Her enthusiasm was conta-
gious . A visit to the Bronwell home was espe-
cially memorable for a then young college stu-
dent such as I was in 1956 and 1957 ." 
Prof. Donald Zwiep, head of the department 
of mechanical engineering at WPI says of 
Bronwell, "He was very interested in expand-
ing the recognition of WPI beyond the immedi-
ate area. He also helped young faculty progress 
with various incentives , including tuition assis-
tance for their children, and the establishment 
of the former Young Faculty Organization." 
"Art Bronwell brought to the campus an 
extremely broad background and interest in 
engineering education," says Prof. Wil 
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Kranich, who has just retired as dean of gradu-
ate studies at WPI. "Through his familiarity 
with the interactions and processes of aca-
demia , he was able to accomplish smoothly 
many of the changes which had brought opposi-
tion in the previous administration." 
Prof. Emeritus Elliott Buell , a longtime per-
sonal friend of Arthur Bronwell , remembers 
him when he was at Northwestern during World 
War II . "Arthur was then professor of electrical 
engineering and I was an instructor in the math 
department. As a Signal Corps training-pro-
gram administrator, Arthur engaged me to teach 
a refresher course in math to military students-
four hours a day, Monday through Friday, for 
ten weeks at a time. Quite an assignment!" 
Following Mr. Bronwell 's move to WPI , he 
invited Prof. Buell to join the math department: 
"A decision I never regretted. Under Arthur's 
direction , one of my initial duties at WPI was to 
promote the use of digital computers, then 
newly emerging on the national scene as an 
important tool in science and engineering." 
After leaving WPI , President Bronwell was 
named dean of engineering at the University of 
Connecticut, Storrs , retiring as dean emeritus in 
1977 . At UConn he introduced graduate pro-
grams in aerospace and in biological and envi-
ronmental engineering and initiated plans for a 
new electrical engineering building and com-
puter center. 
President Bronwell, a native of Chicago, 
graduated from Illinois Institute of Technology 
in 1933 and took his master's degree there in 
1936. (The Institute awarded him its Distin-
guished Alumni Citation.) He joined North-
western 's faculty the next year and became pro-
fessor of electrical engineering in 1947. The 
following year he received his MBA from 
Northwestern. He held honorary doctorates 
from Northeastern University and Wayne State 
University. 
During World War II, while at Northwestern , 
he was executive director of the American Soci-
ety for Engineering Education and managed a 
program for the Army Signal Corps which 
trained 300 officers. After the war, he served on 
a joint Army and State Department mission to 
Japan on technological recovery at the request 
of the occupation government under Gen . 
Douglas MacArthur. 
As a consultant, he assisted Motorola Co. in 
designing the radar system for the B-29 bomber 
and helped design telephone equipment for Bell 
Telephone Laboratories. 
While in Worcester, Mr. Bronwell was a 
director of Jamesbury Corporation and the Wor-
cester Five Cents Savings Bank. He was vice 
president of the advisory panel on engineering 
science to the National Science Foundation. 
Also , he was a trustee of Worcester Academy, a 
vice president of the Chamber of Commerce, a 
corporation member of the Worcester Boys 
Club, a trustee of Bancroft School and president 
of the Worcester Economic Club. He was a 
director for the Salem Square Development 
Board, Worcester Free Public Library, the Wor-
cester Council of Churches and the Worcester 
Orchestral Society. 
Mr. Bronwell , who was listed in Whos Who 
in the World and Who s Who in America, served 
on a state citizen 's committee which tried to 
bring a federal space-flight laboratory to Mas-
sachusetts in 1961. He was listed in Men of 
Achievement, Men of Distinction, and Engi-
neers of Distinction. He was a member of the 
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Council on Foreign Relations in New York City 
and a fellow of the IEEE. Other organizations 
included IRE, ASME , American Economic 
Society, Newcomen Society, Sigma Xi, Tau 
Beta Pi and Eta Kappa Nu. 
For eight years he edited the Journal of Engi-
neering Education and he wrote for popular 
magazines and technical journals, including the 
Saturday Review. He was the author of a book, 
Advanced Mathematics in Physics and Engi-
neering, and co-authored Theory and Applica-
tion of Microwaves . His Science and Technol-
ogy in the World of the Future was rated one of 
the l 00 best books of 1970 by the Library Jour-
nal. 
Arthur E. Gorman '17 of Ormond Beach , 
FL, a former chief sanitary engineer for the 
U.S . Atomic Energy Commission, died Febru-
ary 12, 1985. He was born on Dec. 18, 1892, 
in Haverhill , MA , and later received his BSCE 
from WPI. 
Mr. Gorman had been associated with the 
City of Worcester, the U.S. Public Health Ser-
vice, the Chicago Department of Health and 
Sanitary District, Wallace & Tiernam Inc. and 
Pardee Engineering. He had served as engineer 
of water purification for the City of Chicago, as 
well as assistant city engineer. During World 
War II, he served on the U.S. War Production 
Board. He was a consultant to the U.S. Public 
Health Service and a director of the land and 
public services branch of the U.S . National 
Housing Agency. 
For ten years, he was chief sanitary engineer 
for the U.S . Atomic Energy Commission . 
From 1957 to 1969, when he retired , he was a 
consultant to the reactor development division 
of the Commission . 
His memberships included the ASCE, Theta 
Chi, Skull , the American Water Works Associ-
ation, the American Public Health Association , 
the Illinois and Washington, DC , Societies of . 
Engineers and the American Academy of Envi-
ronmental Engineering . 
Nelson P. Ingalls ' 17 of Hancock, NH , passed 
away on October 6, 1984. He was born June 
24, 1895 , in Newburyport, MA, and later stud-
ied electrical engineering at WPI. 
During his career, he was with Heald 
Machine, A & P Tea Co. , and Norton Co. , 
Worcester, from which he retired in 1960 fol-
lowing 23 years of service. While with Norton , 
he served as assistant foreman, assistant super-
intendent and safety engineer. 
Mr. Ingalls had been vice president of the 
Worcester County Safety Council and belonged 
to the National Safety Council , the American 
Society of Safety Engineers, the Worcester 
Economic Club and the Masons. He was chair-
man of the town finance committee in Sterling, 
MA. 
Charles L. Waddell '18 died July 16, 1984, in 
Margate, FL. A native of Buffalo, NY, he was 
born on July 1, 1896. 
After receiving his BSEE, he was employed 
by Worthington Corporation until 1959 . 
Among his positions were draftsman, assistant 
chief engineer of the condenser and heater divi-
sion, production manager and manager of the 
contract engineering division. After retiring 
from Worthington , he joined Lawrence J . 
Schilling as a real estate salesman. 
Mr. Waddell was a professional engineer, the 
former vice president of the local board of edu-
cation and a Mason. He belonged to Phi 
Gamma Delta . 
Carl F. Meyer '22, a WPI professor emeritus, 
died February 27, 1985 , in Winter Park, FL, at 
the age of 84. He was born in Lawrence, MA. 
After receiving his BSCE, Prof. Meyer was 
awarded his professional CE degree from WPI 
in 1929. In 1938, he obtained his MSCE from 
Cornell. For two years before joining the WPI 
faculty in 1924, he was with the U.S. Coast and 
Geooetic Survey. He was an exchange profes-
sor at the University of Hawaii in 1936-37. 
In World War II, Prof. Meyer was a civilian 
sanitary engineer with the Navy in Norfolk, 
VA, and also set up war-training courses at the 
University of Redlands in California. 
During his 41 years in the civil engineering 
department at WPI , Prof. Meyer served as a 
consultant on numerous civil engineering and 
public works projects . His textbook, Route Sur-
veying, a widely used text in civil engineering, 
went through three editions. 
Always a favorite with students, he was 
tapped by them for Skull. The faculty selected 
him to receive the Trustees' Award for Distin-
guished Teaching in 1964. In 1965, he was 
awarded an honorary doctorate in engineering 
by WPI. He belonged to Tau Beta Pi , Sigma 
Xi, Chi Epsilon and Theta Chi . 
Prof. Meyer was a past president of the Wor-
cester Engineering Society, the Worcester sec-
tion of the ASCE (life member) and the WPI 
chapter of Sigma Xi. A registered, professional 
engineer, he was active with the American 
Society for Engineering Education and the 
American Congress of Surveying and Mapping. 
In retirement, Prof. Meyer wrote The Fiddle 
Maker, about his father, whose handmade vio-
lins were compared in quality to those of Stra-
divari. He played the cello in the Florida Sym-
phony Orchestra. Earlier, while in Worcester, 
he played first cello for the Little Symphony 
Orchestra and became a life member of Local 
143, American Federation of Musicians . 
Lincoln A. Cundall '23, of Rochester, NY, a 
former member of the President's Advisory 
Council at WPI, died suddenly on February 23 , 
1985 . A Worcester native, he was born on June 
13, 1899. 
He received two degrees from WPI, his 
BSEE in 1923 and his professional EE in 1932. 
Over the years he was associated with Bethle-
hem Steel Co. , Harding Engineering Co. , Con-
solidated Packaging Co. (designer of automatic 
packaging machinery) and Eastman Kodak 
(supervisor of automatic machinery design) . He 
was a professional engineer in New York State. 
For 32 years he was a volunteer manager of 
radio communications in times of disaster with 
the Red Cross. Since his retirement in 1965, he 
had done volunteer work with the Rochester 
Science Museum. 
A founder and officer of the Antique Wire-
less Association, an organization dedicated to 
the preservation and documentation of radio 
from its infancy, he compiled a slide show doc-
umentary on Marconi , a copy of which is in the 
Science Museum in London. The Antique 
Wireless Museum in East Bloomfield, NY, has 
hundreds of artifacts which he personally 
restored. 
Mr. Cundall, a Mason, was the son of R. N. 
Cundall '97 . He was a former vice president of 
the Rochester chapter of the Alumni Associa-
tion , as well as a council representative. In 
1973- 74, he served on the President's Advisory 
Council . 
Paul H. Norgren '27, a research associate at 
Columbia University and former assistant pro-
fessor of economics at WPI , died February 16, 
1985, in Stamford, CT. A native of Worcester, 
he was 81. 
Following graduation as an electrical engi-
neer, Dr. Norgren received his master's (1937) 
and PhD degrees ( 1940) in economics from 
Harvard . He had been a research associate at 
Columbia since 1963 , working on problems of 
scientific and engineering manpower. 
During his career, he was a professor of eco-
nomics and a research associate in industrial 
relations at Stanford University and Brooklyn 
College, as well as a professor of management 
at Rutgers. He had been a research associate at 
Princeton and a senior staff associate for Indus-
trial Relations Counselors Inc ., of New York. 
In 1929 he started work as a design and stan-
dards engineer for Sylvania Electric Products . 
In 1939-40, Dr. Norgren worked with social 
scientist Dr. Gunnar Myrdal of the University 
of Stockholm, Sweden, in a study of racial 
problems in America for the Carnegie Corp. in 
New York . From 1941 to 1947, he was a labor 
attache at the American Embassy in Ottawa, 
Canada. 
Dr. Norgren served with the labor division of 
the Office of Production Management in Wash-
ington , DC, in World War II . He was also vice 
chairman of the National War Labor Board . 
The co-author of ten books , Dr. Norgren 
belonged to numerous research and profes-
sional societies, including the American Eco-
nomic Association , the Industrial Relations 
Research Association , Sigma Xi and Tau Beta 
Pi . 
Daniel E O'Grady '30, class president and a 
WPI trustees emeritus, died May 18 , 1985 , in 
Falmouth, MA , following a long illness. A 
graduate civil engineer, he was born in Clinton, 
MA,onJuly5 , 1908. 
Retiring WPI president Edmund T. Cranch 
. remembers Dan O 'Grady as a warm, loyal 
friend and advisor. Stephen Hebert '66, director 
of development and alumni relations, said of 
him , " Dan served WPI with a style, finesse and 
flair that was very special and very successful. 
We are indeed fortunate that he was a member 
of the WPI family and that he chose to be so 
deeply involved with his alma mater." 
Following graduation, Mr. O 'Grady began 
his 43-year career with New England Tele-
phone Co., starting in the sales department in 
Burlington, VT. Later he was general commer-
cial manager of the utility 's Bay State opera-
tions, Boston, and general services manager 
statewide. In 1970 he was named executive 
assistant to the president. He retired in 1973 . 
During World War II he was a captain in the 
U.S. Army in Europe and saw service in the 
occupation government of Bremen , West Ger-
many. 
He was past president of the WPI Alumni 
Assoc iation (l 960- 1962) , and of the Big 
Brother Association of Boston , the Massachu-
setts Tuberculosis League and the Catholic 
Alumni Sodality of Boston. Also, he was a 
former chairman of the Massachusetts Chapter 
of the National Multiple Sclerosis Society, as 
well as a former member of the board of direc-
tors of the American Lung Association . He was 
a past president of the Woods Hole Golf Club 
and belonged to St. Joseph 's Church in Woods 
Hole, MA , and to the Cape Cod Curling Club 
in Falmouth. 
Mr. O 'Grady was a member of ATO, Tau 
Beta Pi , Skull , the Tech Old-Timers and the 
Poly Club. For many years he was an active 
member of the executive committee of the 
Alumni Association . He served on the WPI 
Board of Trustees between 1965 and 1975 . In 
1969 he received the Herbert F. Taylor Award 
from the Alumni Association for distinguished 
service to his alma mater. 
Dr. Philip M. Seal '30 died at his home in 
Prospect Harbor, ME, on December 9 , 1984, 
following a long illness. He was born in 
Springfield , MA , on Sept. 3 , 1907, and 
received his BSEE and MSEE from WPI and 
his doctorate from Purdue University. 
He was with Westinghouse for several years , 
then taught at the University of Maine and Pur-
due. From 1956 until his retirement in 1973, he 
was a professor of electrical engineering at Nor-
wich University, Northfield, VT. He was also 
chairman of the department of electrical engi-
neering at Norwich. 
Dr. Seal was a member of Tau Beta Pi, Sigma 
Xi, IEEE, ASEE and the Memorial Society of 
Maine , and he was an active member of the 
Unitarian Universalist Church. He served three 
years as tax assessor in Gouldsboro, ME. 
Harry G. Merrill '32 of West Boylston, MA, 
passed away on September 23, 1984. He was 
born in West Boylston on August 18 , 1910, and 
later received his BSEE from WPI. 
He was with Norton Co ., Worcester, for 25 
years, serving as an inspector and control engi-
neer. A former town auditor in West Boylston, 
he was also a member of the local Congrega-
tional Church and the Tech Old-Timers. 
William H. Clancey, Jr., '33, of Paxton, MA , 
passed away on July 4 , 1984. A mechanical 
engineer, he was born in Worcester on May 2, 
191 l. 
For many years prior to his retirement, he 
was with American Steel & Wire division of 
U.S . Steel in Worcester, where he served as 
division superintendent of the steel works . 
Starting with the firm in 1937, he had been a 
tester, division fuel engineer, foreman in the 
bloom and billet mill , and general foreman of 
rod mills, as well as assistant division superin-
tendent of steel works . He belonged to the Tech 
Old-Timers . 
James V. Rowley '34 passed away on January 
18, 1985, in Portland, ME. He was born in 
Springfield, MA , on Sept. 18 , 1911 , and gradu-
ated as a civil engineer. 
For a number of years he was employed by 
the federal government as chief of quality as-
surance in the Springfield (MA) Armory. He 
retired in 1965 . He belonged to Theta Chi Fra-
ternity. 
Kenneth A. Linell '35 died January 22, 1985 , 
at his home in Hanover, NH . He was 71 and a 
Worcester native. A civil engineer, he did grad-
uate work at MIT and Harvard. 
For many years he was with the Army Corps 
of Engineers in Boston and Waltham, MA , 
Providence, RI , and Hanover, NH . He retired 
in 1974. Following his retirement , he was an 
engineering consultant on major projects world-
wide, including the Alaska pipeline. 
Mr. Linell was co-author of a graduate-level 
college textbook, Soil and Permafrost Surveys 
in the Arctic, plus papers and articles in the 
field of soil mechanics, especially the effects on 
major construction in cold climates. In 1974, he 
was awarded a Meritorious Civilian Service 
Medal from the Army Corps of Engineers. 
A life member of the ASCE and the Appala-
chian Mountain Club, he also belonged to sev-
eral engineering societies . He was the father of 
Kenneth E. Linell '66. 
Thomas S. Wingardner '40 died November 4 , 
1984, at his home in West Yarmouth , MA. He 
was born July 16, 1918, in New York City, and 
later studied at WPI. He graduated with a BS 
from Newark College of Engineering in New 
Jersey. 
For more than 30 years, he was a radio navi-
gation systems program manager for Interna-
tional Telephone and Telegraph Corp., Clifton, · 
NJ . He retired nine years ago. He belonged to 
the Poly Club, Phi Sigma Kappa and Tau Beta 
Pi. 
Arakel M. Shooshan '44, a project engineer 
for Badger America , Cambridge, MA, passed 
away recently. A native of Worcester, he was 
born on April 13, 1921 . 
After graduating with his BSME, he was with 
ESSO Standard Oil Co. in Everett , MA, until 
1962, when he joined the Badger Co. (senior 
piping engineer) . A professional engineer in 
Massachusetts, he was a Navy veteran of World 
War II, and was commissioned an engineering 
officer following a course in marine engineer-
ing at Annapolis . He was active with church 
work , Junior Achievement and the Masons. 
Peter J. Vozzola '46 of Windsor Locks , CT, 
died of a heart attack on December 4 , 1984. He 
was born in Hartford , CT, on May 2, 1921, and 
graduated as a mechanical engineer. He had an 
MBA from Western New England College. 
For three years he was assistant plant engi-
neer for I:Iartford Rayon Corp. In 1949, he 
joined Hamilton Standard, Windsor Locks , CT, 
where he served as a test and development engi-
neer. He was a veteran of the U.S. Navy. The 
father of Robert Vozzola '80, he belonged to 
Skull and Phi Gamma Delta. 
Caleb H. Thomas, Jr., '71 died unexpectedly 
of a heart attack in Merchantville , NJ , on 
December 12 , 1984. A native of Middleboro, 
MA, he was born on Oct. 13, 1944 . He was a 
graduate electrical engineer. 
During his career, he was with Mohawk Data 
Sciences, East Herkimer, NY, and Formation 
Inc ., in Cherry Hill , NJ . At the time of his 
death , he was a unit manager of Recording Sys-
tems for RCA in Camden, NJ . He belonged to 
Sigma Xi and Eta Kappa Nu, and the IEEE. 
Lt. Kenneth J. Kubilins '83, a class agent, 
was killed in a training accident at Vance Air 
Force Base, OK, on October 7 , 1984. He was 
born on January 5 , 1961 , in Muskegon , MI. 
He received his BSME and then went into 
undergraduate pilot training with the USAF. A 
member of PTS , he also belonged to Tau Beta 
Pi . 
HOMECOMING 
1985 
September 27-29 
Departmental Continental Breakfasts 
Mechanical Engineering 
Electrical Engineering 
Chemical Engineering 
Civil Engineering 
Alumni Crew Race 
Eighth Annual Frank Sanella Memorial Road Race 
Campus Tours 
Tailgating on the Quad 
Parade of Floats 
"WPI Traditions" 
Soccer-WP! vs Trinity 
Football-WP! vs Tufts 
Class Barbecues 
Alumni Brunch-London Exchange Program 
Annual Rope Pull 
Fraternity Receptions, Dinners, Parties 
Resident Advisor/Student Hall Director Reunion 
Nightclub 
Coffeehouse 
PLUS ... The Third Annual Athletic Hall of Fame Dinner and Induction Ceremony 
This year we honor the six newest members of the Hall: 
Elmer Scott '41 Fred DiPippo '60 
Charles Schmitt '45 John Korzick '68 
Richard Ferrari '51 Percy Carpenter, WPl's first athletic director 
And MORE! 
But ... no Paddle Rush. 
